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LETTER OF TRANSMITTAL. 



Wab Department, 

Washington, March 3, 1913. 

The Speaker of the House of Representatives. 

Sir: I have the honor to transmit, herewith, a letter from the 
Acting Chief of Ordnance, United States Army, of this date, sub- 
mitting, for transmission to Congress as required by law, copy of the 
report of the commanding officer of Watertown Arsenal, of ''Tests of 
iron and steel and other materials for industrial purposes,'' made at 
that arsenal during the fiscal year ended June 30, 1912. 
Very respectfully, 

Henry L. Stimson, 

Secretary of War. 



LETTER OF SUBMITTAL. 



War Department, 
Office of the Chief of Ordnance, 

Washington, March 3, 1913. 
From : The Acting Chief of Ordnance. 
To : The Secretary of War. 

Subject: Annual report, tests of iron, steel, etc., 1912. 

I submit herewith, for transmission to Congress as requir3d by law, 
a copy of the report of the commanding officer of Watertown Areenal, 
of ' * Tests of iron and steel and other materials for industrial purposes," 
made at that arsenal during the fiscal year ended June 30, 1912. 

R. BiRNIE. 
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Watertown Arsenal, 
Waiertovm, Mdss., AugvM 16, 1912. 

From: The Commanding Officer, Watertown Arsenal. 
To: The Chief of Ordnance. 

Subject: Annual report tests iron, steel, etc. 

Sir: 1. I have the honor to submit herewith the annual report of 
tests of iron, steel, and other materials made at this arsenal during 
the fiscal year ending June 30, 1912. 

2. The total number of specimens tested during the year was 
3,143, classified as follows: 

Gun specimens 37 

For Ordnance Department 2, 666 

For other Government departments 25 

Tests for private parties 515 

Total 3,143 

The receipts and expenditures were as follows: 

Amount appropriated for testing machine and testing work $15, 000. 00 

Received for. private tests 964.33 

Total received , 15,964.33 

Amount expended for service and labor 12, 072. 11 

Amount expended for light, power, tools, implement, and material for 
tests 3,892.22 

Total expended 15, 964. 33 

3. The equipment of the laboratory has been increased by the 
purchase of two Ewing extensometers, one for 2-inch gauge lengths 
and one for 8-inch gauge len^hs, with the necessary laying-off gauges ; 
an apparatus for making either single or double shearing tests of 
metals; an Edelmann thermo-electric apparatus for determining the 
elastic limit of metals; and a Baloptican projection lantern. The 
Shore scleroscope has been modified to make it of the latest design. 

4. -Tests to determine the relative wearing qualities of bronzes 
have been continued, and it is hoped that definite data may soon 
be submitted. 

5. A large number of tests on square steel wire for winding guns 
have been completed and data oi value has been obtained. The 
Ordnance Department specifications for this material have been 
changed, as a result of these tests, so as to make them more definite 
and less dependent upon the personal equation of the inspector. 

6. A number of reports on the metallo^aphic examination of 
specimens, made by Dr. Henry Fay, of the Massachusetts Institute 
of Technology, are included in this report. 

Respectfully, C. B. Wheeler, 

lAevtenant CdloneL Ordnance Department, 

United States Army, Cknnnumding. 
Chief of Obdnakce, United States Aiuct, 

Washington f D. G. 
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SQUARE STEEL WIRE FOR WINDING GUNS. 



TENSILE TESTS TO DETERMINE THE ELASTIC LIMIT. 



11 



Note.— Test 14722 is continued from "Tests of Metals, etc., 1811." 
Curves 1-A, 1-B, 1-C, 2-A, 2-B, 2-C, and 3-A are plotted from data 
tabulated therein. 
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TEST N0.14722 



TENSILE TESTS OF SQUARE STEEL WIRE 

FOR WINDING GUNS. 

DETERMINATION OF ELASTIC LIMIT. 



ELONQATION-IN.PER IN, 



SQUABB STEEL WIRE FOE WINDING GUNS. 



TEST N0.14722 elongatiqn-in.per (H. 

TENSILE TESTS OF SQUARE STEEL WIRE 
FOR WINDING GUNS. . 
DETERMINATION OF EUSTIC LIMIT. 



14 



«QUAB£ STEEL WIBE FOB WINDING OUNS. 



Test 14722. 



From same coil as 3-A or Sample No. 3. 

This sample was amiealed at 1,500° F. for 1 hour and allowed to 
cool slowly in furnace for about 9 hours; annealed the second time 
at 1,500° F. for 3 hours and allowed to cool in furnace for about 9 
hours. 

Marks: 3-B. 

Dimensions, 0.1267 by 0.1270 in. 

Sectional area, 0.01609 sq. in. 

Gauged length, 30 in. 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


Tot8\ 


Per square 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb, 
80 
150 
239 
319 
398 
4''8 
558 
573 
589 
605 
621 
637 
653 
669 
685 
701 
717 
733 
749 
765 
781 
797 
812 
828 
844 
860 

1,380 


Lb. 
4,9^0 
9,880 
14,850 
19,830 
24,740 
29,710 
> 34,680 
35,620 
36,610 
37,600 
38,600 
39,590 
40,590 
41,580 
42,580 
43,570 
44,560 
45,560 
46,550 
47,550 
48,540 
49,540 
50,470 
51,460 
52,460 
53.450 
85,770 


In. 
.0 

.0059 
.Oill 
.0170 
.0225 
.0291 
.0360 
.0372 
.0388 
.0402 
.0413 
.0453 
.0490 
.0720 
.1210 
.1690 
.1808 
.2070 
.2290 
.2520 
.2^52 
.2965 
.3205 
.3410 

• o0x4 

.3867 


In. 

0. 

0. 
.0001 
.0004 
.0008 
.0010 
.0023 
.0028 
.0030 
.0037 
.0040 
.0068 
.0097 
.0301 
.0760 
.1208 
.1395 
.1560 
.1760 
.1967 
.2175 
.2363 
.2500 
.2774 
.2991 
.3188 


In. 
0. 
.00020 
.00u37 
.00067 
.00075 
.00097 
.00120 
.00124 
.00129 
.00134 
.00138 
.00151 
.00163 
.00240 
.00403 
.00563 
.00603 
.00690 
.00763 
.00840 
.00917 
.00988 
.01068 
.01137 
.01215 
.01286 


In. 

0. 

0. 

0. 
.00001 
.00003 
.00003 
.00006 
.00009 
.00010 
.00012 
.00013 
.00023 

.mm 

.00100 
.00253 
.00403 
.00465 
.00520 
.00587 
.00652 
.00725 
.00788 
.00863 
.00924 
.00997 
.01063 


• 
Tensile strength. 











Elongation after fracture, 2.50 in. in 30 in. = 8.3 per cent. 
Dimensions at fracture, 0.111 by 0.111 in. Sectional area, 0.01232 
sq. in. 

Contraction of area, 22.6 per cent. 

Position of fracture, 1.40 m. outside gauge marks. 

Appearance of fracture. Silky. 



SQUARE STEEL WIBE FOR WINDING GUNS. 

SQUARE STEEL WIRE FOR WINDING OUNS. 

From same coil as 3-A or sample No. 3. 
Marks, 3-C. 

Dimensions, 0.1257 by 0.1267 in. 
Sectional area, 0.01592 sq. in. 
Gauged length, 30 in. 
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Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


Total. 


Per square 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb. 

80 

169 

239 

319 

398 

478 

558 

637 

717 

797 

876 

956 

1,035 

1,115 

1,195 

- 1,274 

1,354 

1,434 

1,513 

1,593 

1,673 

1,752 

1,832 

1,912 

1,991 

2,071 

2,151 

2,230 

2,310 

2,390 

2,469 

2,549 

2,628 

2,708 

2,788 

3,120 


Lb. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

60,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

126,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

166,000 

170,000 

175,000 

196,000 


In. 
0. 

.0057 
.0112 
.0170 
.0230 
.0283 
.0342 
.0402 
.0458 
.0520 
.0582 
.0648 
.0703 
.0768 
.0825 
.0892 
.0960 
.1030 
.1108 
.1171 
.1260 
.1331 
.1420 
.1509 
.1694 
.1699 
.1818 
.1941 
.2098 
.2260 
.2470 
.2719 
.3190 
.3510 
.3910 


In. 

0. 
.0002 

0. 

.0002 
.0001 
.0004 
.0005 
.0002 
.0010 
.0010 
.0013 
.0019 
.0021 
.0024 
.0032 
.0031 
.0046 
.0065 
.0070 
.0080 
.0093 
.0119 
.0140 
.0162 
.0190 
.0228 
.0280 
.0340 
.0421 
.0522 
.0657 
.0825 
.1210 
.1462 
.1790 


In. 
0. 

.00019 
.00037 
.00057 
.00077 
.00094 
.00114 
.00134 
.00153 
.00173 
.00194 
.00216 
.00234 
.00256 
.00275 
.00297 
.00320 
.00343 
.00369 
.00390 
.00420 
.00444 
.00473 
.00503 
.00531 
.00666 
.00606 
.00647 
.00609 
.00753 
.00823 
.00906 
01063 
.01170 
.01303 


In. 

0. 
.00001 

0. 
.00001 

0. 

.00001 
.00002 
.00001 
.00003 
.00003 
.00004 
.00006 
.00007 
.00008 
.00011 
.00010 
.00016 
.00018 
.00023 
.00027 
.00031 
.00040 
.00047 
.00054 
.00063 
.00076 
.00093 
.00113 
.00140 
.00174 
.00219 
.00276 
.00403 
.0048r 
.00597 


=Tensile strength. 











Elongation after fracture, 0.68 in. in 30 in. = 22.7 per cent. 

Dimensions at fracture, 0.093 by 0.093 in. 

Sectional area, 0.00865 sq. in. Contraction of area, 45.6 per cent. 

Position of fracture, 2.35 m. inside gauge marks. 

Appearance of fracture, silky. 



SQUAOE BTBEL WIBE FOB WIKDINQ QUNS. 



TEST NO.H722 elongation -in. per » 

TENSILE TESTS OF SQUARE STEEL WIBE 

FOR WINDING GUNS. 

DETERMINATION OF EUSTIC LIMIT. 



SQTJABE STEEL WIBE FOB WINDING GUNS. 
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Sample No. 4. Reel 918. P. O. 8320. 
natural state: 26 in. 
Marks, 4-A. 

Dimensions, 0.1265 by 0.1269 in. 
.Sectional area, 0.01605 sq. in. 
Gauged length, 30 in. 



Diameter of coil in 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


Total. 


Per square 
inch. 


Elongar 
tion. 


Set. 


Elonga- 
tion. 


Set. 


80 

160 

240 

321 

401 

481 

561 

641 

721 

802 

882 

962 

1,042 

1,122 

1,202 

1,282 

1,363 

1,443 

1,523 

1,603 

1,683 

1,763 

1,843 

1,924 

2,003 

2,064 

2,164 

2,244 

2,324 

2,405 

2,485 

2,565 

2,645 

2,725 

3,077 


Lb. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

191,800 


In. 
0. 

.0053 
.0111 
.0166 
.0219 
.0270 
.0320 
.0372 
.0428 
.0480 
.0539 
.0596 
.0659 
.0722 
.0783 
.0650 
.0915 
.0992 
.1066 
.1149 
.1230 
.1317 
.1414 
.1518 
.1640 
.1758 
.1888 
.2040 
.2252 
.2415 
.2660 
.2950 
.3260 
.3680 


In. 

0. 

0. 

- .0002 
0. 

- .0001 
0. 

- .0004 

- .0006 

- .0007 

- .0007 

- .0004 

- .0001 
0. 

.0003 
.0012 
.0017 
.0027 
.0041 
.0053 
.0073 
.0100 
.0128 
.0160 
.0210 
.0261 
.0312 
.0388 
.0467 
.0593 
.0702 
.0655 
.1062 
.1307 
.1656 


In. 
0. 

.00018 
.00037 
.00055 
.00073 
.00090 
.00107 
.00124 
.00143 
.00160 
.00180 
.00199 
.0U22U 
.00241 
.00261 
.00283 
.00305 
.00331 
.00355 
.00383 
.00410 
.00439 
.00471 
.00506 
.00547 
.00586 
.00629 
.00680 
.00751 
.00605 
.00687 
.00983 
.01087 
.01227 


In. 
0. 
0. 

- .00001 
0. 

0. 

a 

- .00001 

- .00002 

- .00002 

- .00002 

- .00001 
0. 

a 

.00001 
.00004 
.00006 
.00009 
.00014 
.G0018 
.00024 
.00033 
.00043 
.00053 
.00070 
.00067 
.00104 
.00129 
.00156 
.00196 
.00234 
.00285 
.00354 
.00436 
.00552 


1 

Tensile strength. 











Elongation after fracture, 0.82 in. in 30 in. = 2.2 per cent. 
Dimensions at fracture, 0.095 by 0.095 in. Sectional 
0.00902 sq. in. 

Contraction of area, 43.8 per cent. 

Position of fracture, 16.25 in. inside gauge marks. 

Appearance of fracture, fine silky, cup shaped. 

61783**— 13 2 
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SQUABE STEEL WIBE FOB WINDING QUNS. 



From same coil as 4-A or sample No. 4. 

This sample was amiealed at 1,500^ F. for one hour and allowed 
to cool slowly in furnace for about nine hours; annealed the second 
time at 1,500® F. for three hours and dlowed to cool in furnace for 
about nine hours. 

Marks, 4-B. 

Dimensions, 0.1271 by 0.1279 in. 

Sectional area, 0.01625 sq. in. 

Sectional area used as 0.01603 sq<, in., this having been the average 
sectional area of the unannealed- wire from the same coil. 

Gauged length, 30 in. 



Applied loads. 


In ganged length. 


Per Inch. 


Remarks. 














Total. 


Persauare 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 




Lb. 


Lb.. 


In. 


In. 


In. 


In. 




80 


5,000 


0. 


0. 


0. 


0. 




160 


10,000 


.0071 


.0007 


.00024 


.00002 




240 


15,000 


.0130 


.0012 


.00043 


.00004 




321 


20,000 


.0188 


.0020 


.00063 


.00007 




401 


25,000 


.0241 


.0027 


.00080 


.00009 




481 


30,000 


.0298 


.0031 


.00099 


.00010 




561 


35,000 


.0360 


.0040 


.00120 


.00013 




577 


36,000 


.0375 


.0048 


.00125 


.00016 




m 


37,000 


.0382 


.0053 


.00131 


.00018 




609 


38,000 


.0408 


.0060 


.00136 


.00020 




625 


39,000 


.0424 


.0064 


.00141 


.00021 


• 


641 


40,000 


.0440 


.0074 


.00147 


.00025 




657 


41,000 


.0465 


.0083 


.00155 


.00028 




673 


42,000 


.0480 


.0130 


.00163 


.00043 




689 


43,000 


.0530 


.0130 


.00177 


.00043 




705 


44,000 


.0850 


.0440 


.00283 


.00147 




721 


45,000 


.1330 


.0908 


.00443 


.00303 




737 


46,000 


.1640 


.1225 


.00547 


.00406 




753 


47,000 


.2110 


.1652 


.00703 


.00551 




769 


48,000 


.2470 


.1944 


.00823 


.00648 




785 


49,000 


.2622 


.2078 


.00874 


.00693 




802 


50,000 


.2880 


.2318 


.00960 


.00773 




818 


51,000 


.3070 


.2488 


.01023 


.00829 




834 


52,000 


.3280 


.2678 


.01093 


.00893 




850 


53,000 


.3450 


.2870 


.01150 


.00957 




866 


64,000 


.3772 


.3125 


.01257 


.01042 




1,443 


88,800 










Tensile strength. 











Elongation after fracture, 2.96 in. in 30 in. = 9.9 per cent. 

Dimensions at fracture, 0.111 by 0.111 in. 

Sectional area, 0.01232 sq. in. 

Contraction of area, 24.2 per cent. 

Position of fracture, 0.20 m. outside gauge marks. 

Appearance of fracture, silky, trace of granulation. 



SQUAKE STEEL WIBE FOB WINDING GUNS. 
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Marks, 4-C. From same coil as 4-A. 
Dimensions, 0.1263 by 0.1267 in. 
Sectional area, 0.01600 sq. in. 
Gauged length, 30 in. 



Applied loads. 


In gauged lengtli. 


Per inch- 


Remarks. 






, 








Total. 


Persqaare 
inch. 


Elonga- 
tion. 


Set. 


Elongsr 
tion. 


Set. 




Lb. 


Lb.. 


In. 


In. 


In. 


In. 




80 


5,000 


0. 


0. 


0. 


0. 




160 


10,000 


.0052 


- .0001 


0.00017 


0. 




240 


15,000 


.0110 


- .0006 


.00037 


- .00002 




321 


20,000 


.0162 


- .0004 


.00054 


- .00001 




401 


25,000 


.0217 


- .0006 


.00072 


- .00002 




481 


30,000 


.0270 


- .0006 


.00090 


- .00002 




561 


35,000 


.0319 


- .0006 


.00106 


- .00002 




641 


40,000 


.0372 


- .0009 


.00124 


- .00003 




721 


45,000 


.0430 


- .0010 


.00143 


- .00003 




802 


50,000 


.0482 


~ .0009 


.00161 


- .00003 




882 


55,000 


.0542 


- .0010 


.00181 


- .00003 




962 


60,000 


.0601 


- .0007 


.00200 


- .00002 




1,042 


65,000 


.0660 


- .0004 


.00220 


- .00001 




1,122 


70,000 


.0720 


0. 


.00240 


0. 




1,202 


75,000 


.0784 


.0009 


.00261 


.00003 




1,282 


80,000 


.0850 


.0013 


.00283 


.00004 




1,363 


85,000 


.0918 


.0023 


.00306 


.00008 




1,443 


90,000 


.0990 


.0032 


.00330 


.00011 




1,523 


95,000 


.1060 


.0043 


.00353 


.00014 




1,603 


100,000 


.1130 


.0062 


.00377 


.00021 




1,683 


105,000 


.1225 


.0091 


.00408 


.00030 




1,763 


110,000 


.1305 


.0113 


.00435 


.00038 




1,843 


115,000 


.1390 


.0141 


.00463 


.00047 




1,924 


120,000 


.1490 


.0180 


.00497 


.00060 




2,003 


125,000 


.1594 


.0220 


.00531 


••00073 




2,084 


130,000 


.1719 


.0279 


.00673 


.00093 




2,164 


135,000 


.1847 


.0341 


.00616 


.00114 




2,244 


140,000 


.1991 


.0420 


.00664 


.00140 




2,324 


145,000 


.2130 


.0502 


.00710 


.00167 




2,405 


150,000 


.2345 


.0635 


.00782 


.00212 




2,485 


155,000 


.2550 


.0770 


.00850 


.00257 




2,565 


160,000 


.2820 


.0962 


.00940 


.00321 




2,645 


165,000 


.3140 


.1207 


.01047 


.00402 




2,725 


170,000 


.3550 


.1518 


.01183 


.00506 




2,805 


175,000 


.3990 


.1870 


.01330 


.00623 ' 1 


3,106 


194,000 










Tensile strength. 











Elongation after fracture, 0.71 in. in 30 in. = 2.4 per cent. 

Dimensions at fracture, 0.097 by 0.097 in. 

Sectional area, 0.00941 sq. in. 

Contraction of area, 41.2 per cent. 

Position of fracture, 0.30 m. inside gauge marks. 

Appearance of fracture, fine silky, cup shaped. 
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SQUABE STEEL WIBE FOB WINDING GUNS. 



STRESS. LB« PER SQ. IN. 
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TEST NO. 14722 



ELONGATION -IN. PER IN. 



TENSILE TESTS OF SQUARE STEEL WIRE 
FOR WINDING GUNS. 
DETERMINATION OF ELASTIC LIMIT. 



SQUARE STEEL WIEE FOE WINDING QUNS. 
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Sample No. 5. Reel 946. P. O. 8320. 
natural state, 25 inches. 
Marks, 5-A. 

Dimensions, 0.1268 by 0.1282 in. 
Sectional area, 0.01625 sq. in. 
Gauged length, 30 in. 



Diameter of coil in 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


Total. 


Per sQuare 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb. 

81 

163 

244 

325 

406 

488 

569 

650 

731 

813 

894 

975 

1,056 

1,138 

1,219 

1,300 

1,381 

1,463 

1,544 

1,625 

1,706 

1,788 

1.869 

1,950 

2.031 

2,113 

2,194 

2,275 

2,356 

2,438 

2,519 

2,600 

2,681 

2,977 


Lb. 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130.000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

183,000 


In. 

0. 
.0056 
.0110 
.0165 
.0220 
.0271 
.0330 
.0390 
.0450 
.0510 
.0570 
.0630 
.0695 
.0760 
.0822 
.0890 
.0960 
.1060 
.1120 
.1205 
.1300 
.1395 
.1500 
.1615 
.1759 
.1890 
.2060 
.2247 
.2460 
.2720 
.3000 
.3375 
.3795 


In. 
0. 
0. 

-.0001 
0. 
—.0002 
-.0002 
0. 
0. 

.0003 
.0003 
.0005 
.0012 
.0018 
.0021 
.0032 
.0040 
.0049 
.0060 
.0080 
.0110 
.0140 
.0170 
.0208 
.0263 
.0335 
.0400 
.0500 
.0610 
.0753 
.0925 
.1141 
.1410 
.1792 


In. 
0. 

.00019 
.00037 
.00055 
.00073 
.00090 
.00110 
.00130 
.00150 
.00170 
.00190 
.00210 
.00232 
.00252 
.00274 
.00297 
.00320 
.00350 
.00373 
.00402 
.00433 
.00465 
.00500 
.00538 
.00586 
.00630 
.00687 
.00749 
.00820 
.00907 
.01000 
.01125 
.01265 


In. 

0. 

0. 
-.00001 

0. 

-.00001 
-.00001 

0. 

0. 
.00001 
.00001 
.00002 
.00004 
.00006 
.00007 
.00011 
.00013 
.00016 
.00023 
.00027 
.00037 
.00047 
.00057 
.00069 
.00088 
.00112 
.00133 
.00167 
.00203 
.00251 
.00306 
.00380 
.00470 
.00597 


Tensile strength. 











Elongation after fracture, 0.68 in. in 30 in. =2.3 per cent. 

Dimensions at fracture, 0.097 by 0.097 in. 

Sectional area, 0.00941 sq. in. 

Contraction of area, 42 per cent. 

Position of fracture, 9.60 in. inside gauge marks. 

Appearance of fracture, fine silky. 
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SQUARE STEEL WIBE FOR WINDING GUNS. 



From same coil as 5-A or sample No. 5. This sample was aimealed 
at 1,500® F. for one hour and allowed to cool slowly in furnace for 
about nine hours; annealed the second time at 1,500® F. for .three 
hours and allowed to cool in furnace for about nine hours. 

Marks, 5-B. 

Dimensions, 0.1270 by 0.1278 in. 

Sectional area, 0.01623 sq. in. 

Sectional area used, 0.01625 sq. in., this having been the sectional 
area of the unannealed wire from the same coil. 

Gauged length, 30 in. 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 














Total. 


PersQuare 
Incn. 


Elonga- 
tion. 


Set. 
In. 


Elonga- 
tion. 


Set. 




Lb. 


U. 


In. 


In. 


In. 




81 


5,000 


0. 


0. 


0. 


0. 




163 


10,000 


.0071 


.0009 


.00024 


.00003 




244 


15,000 


.0125 


.0009 


.00042 


.00003 




325 


20,000 


.0180 


.0010 


.00060 


.00003 




406 


25,000 


.0232 


.0012 


.00077 


.00004 




488 


30,000 


.0283 


.0017 


.00094 


.00006 




569 


35,000 


.0346 


.0021 


.00115 


.00007 




585 


36,000 


.0360 


.0028 


.00120 


.00009 




601 


37,000 


.0374 


.0029 


.00125 


.00010 




618 


38,000 


.0390 


.0080 


.00130 


.00010 




634 


39,000 


.0400 


.0032 


.00133 


.00011 




650 


40,000 


.0418 


.0040 


.00139 


.00013 




666 


41,000 


.0439 


.0050 


.00146 


.00017 




683 


42,000 


.0510 


.0110 


.00170 


.00037 




699 


43,000 


.0735 


.0322 


.002*5 


.00107 




715 


44,000 


.1140 


.0710 


.00380 


.00237 




731 


45,000 


.1460 


.1030 


.00487 


.00343 




748 


46,000 


.1760 


.1282 


.00587 


.00427 




764 


47,000 


.2000 


.1534 


.00667 


.00511 




780 


48,000 


.2500 


.1990 


.00833 


.00663 




796 


49,000 


.2900 


.2370 


.00967 


.00790 




813 


50,000 


.3100 


.2540 


.01033 


.00847 




829 


51,000 


.3260 


.2710 


.01087 


.00903 




845 


52,000 


.3500 


.2912 


.01167 


.00971 




861 


53,000 


.3800 


.3230 


.01287 


.01077 




1,411 


87,000 










Tensile strength. 











Elongation after fracture, 2.79 in. in 30 in. = 9.3 per cent 

Dimensions at fracture, 0.105 by 0.105 in. 

Sectional area, 0.01103 sq. in. 

Contraction of area, 32 per cent. 

Position of fracture, at gauge mark. 

Appearance of fracture, sillg^. 



SQUABE STEEL WIRE FOR WINDING GUNS. 
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From same coil as 5-A or sample No. 5- 
MarkS; 5-C. 

Dimensions, 0.1270 by 0.1280 in. 
Sectional area, 0.01625 sq. in. 
Gauged length, 30 in. 



Applied loads. 


Tn gauged len^h. 


Per inch. 


Remarks. 














Total. 


Per square 
inch. 


Elonga* 
tion. 


Set. 


Elongar 
tion. 


Set. 




U. 


■ 
X6. 


/». 


In. 


In, 


In.' 




81 


5,000 


0. 


0. 


0. 


0. 




163 


10,000 


.0051 


- .0001 


.00017 


. 0. 




244 


15,000 


.0110 


- .0002 


.00037 


- .00001 




325 


20,000 


.0162 


- .0001 


.00064 


0. 


m 


406 


25,000 


.0220 


- .0001 


.00073 


0. 




4S8 


30,000 


.0275 


0. 


.00092 


0. 




569 


35,000 


.0332 


0. 


,00111 


0. 




650 


40,000 


.0885 


0. 


.00128 


0. 




731 


45,000 


.0442 


.0004 


.00147 


.00001 




813 


50,000 


.0505 


.0004 


.00168 


.00001 




oiM 


55,000 


.0567 


.0006 


.00189 


.00003 




975 


60,000 


.0630 


.0013 


.00210 


.00004 




1,056 


65,000 


.0695 


.0020 


.00232 


.00007 




1,138 


70,000 


.0759 


.0028 


.00253 


.00009 




1,219 


75,000 


.0830 


.0035 


.00277 


.00012 




1,300 


80,000 


.0895 


.0040 


.00298 


.00013 




1,381 


85,000 


.0970 


.0060 


.00323 


.00020 




1,463 


90,000 


.1040 


.0071 


.00347 


.00024 




1,544 


95,000 


.1129 


.0090 


.00376 


.00030 




1,625 


100,000 


.1210 


.0112 


.00403 


.00037 




1,706 


105,000 


.1295 


.0133 


.00432 


.00044 




1,788 


110,000 


.1390 


.0163 


.00463 


.00054 




1,860 


116,000 


.1490 


.0200 


.00497 


.00067 




1,950 


120,000 


.1595 


.0240 


.00532 


.00080 




2,031 


125,000 


.1720 


.0293 


.00573 


.00098 




2,113 


130,000 


.1850 


.0361 


.00617 


.00120 




2,194 


135,000 


.2010 


.0450 


.00670 


.00150 




2,275 


140,000 


.2205 


.0566 


.00735 


.00189 




2,356 


145,000 


.2400 


.0690 


.00800 


.00230 




2,438 


150,000 


.2630 


.0860 


.00877 


.00283 




2,519 


155,000 


.2912 


.1040 


.00971 


.00347 




2,600 


160,000 


.3220 


.1270 


.01073 


.00423 




2,681 


165,000 


.3657 


.1607 


.01219 


.00536 




2,762 


170,000 


.4200 


.2033 


.01400 


.00678 




3,035 


186,600 










Tensile strength. 










^^ ^i^^HMHtr^ ^^1^ ^^ ^r ^ ^i^^^ ^^^9 ^F^.^ ^ 



Elongation after fracture, 0.75 in. in 30 in. 
Dimensions at fracture, 0.098 by 0.098 in. 
sq. in. 

Contraction of area, 40.9 per cent. 
Position of fracture, at gauge mark. 
Appearance of fracture, fine silky. 



= 2.5 per cent. 
Sectional area, 0.0096 
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SQUARE STEEL WIRE FOR WINDING GUNS. 



STRESS -LB. PER SQ. IN 
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TEST NO. 14722 elongation - m. per in. 

TENSILE TESTS OF SQUARE STEEL WIRE 
FOR WINDING GUNS. 
DETERMINATION OF ELASTIC LIMIT. 



SQUARE STEEL WIRE FOR WINDING QUNS. 
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Sample No. 6. Reel 22. P. O. 8998. 
state, 21.5 in. 
Marks, 6-A. 

Dimensions, 0.1016 by 0.1021 in. 
Sectional area, 0.01036 sq. in. 
Gauged length, 30 in. 



Diameter of coil in natural 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 














TotAl. 


Per square 
inch. 


Elonga- 
tion. 


Set 


Elonga- 
tion. 


Set. 




Lb. 


Lb. . 


/n. 


In. 


/n. 


/n. 




52 


5,020 


0. 


a 


0. 


0. 




104 


10,040 


.0062 


a 


.00021 


0. 




156 


15,060 


.0112 


0. 


.00037 


0. 




208 


20,060 


.0165 


- .0004 


.00065 


- .00001 




260 


25,100 


.0215 


- .0006 


.00072 


- .00002 




312 


30,140 


.0268 


- .0003 


.00089 


- .00001 




364 


35,140 


.0330 


- .0008 


.00110 


- .00003 




416 


40,160 


.0376 


- .0008 


.00125 


- .00003 




468 


45,180 


.0430 


- .0011 


.00143 


- .00004 




520 


50,200 


.0490 


- .0004 


.00163 


- .{\m\ 




571 


55,120 


.0538 


- .0006 


.00179 


- .00002 




623 


60,140 


.0587 


- .0006 


.00199 


- .00002 




675 


65,160 


.0668 


.0002 


.00219 


.00001 




727 


70,180 


.0702 


.0002 


.00234 


.00001 




779 


75,200 


.0755 


0. 


.00252 


0. 




831 


80,220 


.0816 


.0003 


.00272 


.00001 




883 


85,240 


.0877 


.0018 


.00292 


.00006 




935 


90,260 


.0938 


.0020 


.00313 


.00007 




987 


95,280 


.0995 


.0029 


.00332 


.00010 




1,039 


100,300 


.1066 


.0035 


.00352 


.00012 




1,091 


105,300 


.1120 


.0042 


.00373 


.00014 




1,143 


110,300 


.1180 


.0053 


.00393 


.00018 




1,195 


115,300 


.1238 


.0067 


.00413 


.00019 


• 


1,247 


120,400 


.1308 


.0073 


.00436 


.00024 




1,299 


125,400 


.1380 


.0067 


.00460 


.00029 




1,351 


130,400 


.1446 


.0096 


.00482 


.00032 




1,403 


135,400 


.1610 


.0106 


.00503 


.00035 




1,456 


140,400 


.1584 


.0120 


.00528 


.00040 




1,507 


145,500 


.1642 


.0123 


.00547 


.OOMl 




1,559 


150,500 


.1720 


.0136 


.00573 


.00046 




1,610 


155,400 


.1792 


.0160 


.00597 


.00050 




1,622 


156,600 


.1859 


.0162 


.00620 


.00054 


• 


1,714 


165,500 


.1941 


.0180 


.00647 


.00060 




1,766 


170,600 


.2029 


.0202 


.00676 


.00067 




1,818 


175,600 


.2100 


.0230 


.00700 


.00077 




1,870 


180,500 


.2190 


.0250 


.00730 


.00083 




1,922 


185,500 


.2270 


.0285 


.00757 


.00096 




1,974 


190,600 


.2400 


.0330 


.00800 


.00110 




2,026 


195,600 


.2493 


.0369 


.00831 


.00123 




2,078 


200,600 


.2605 


.0400 


.00868 


.00133 




2,130 


205,600 


.2722 


.0440 


.00907 


.00147 




2,182 


210,600 


.2848 


.0515 


.00949 


.00172 




2,234 


215,700 


.3010 


.0600 


.01003 


.00200 




2,286 


220,700 


.3188 


.0700 


.01063 


.00233 




2,338 


225,700 


.3406 


.0840 


.01136 


.00280 




2,390 


230,700 


.3690 


.1033 


.01230 


.00344 




2,523 


243,500 










Tensile strength. 











Elongation after fracture: 0.05 in. in 30 in. = 0.17 per cent. 
When the fracture occurred the recoil put several small kinks in the 



wire. 



Dimensions at fracture: 0.099 by 0.099 in. 

Sectional area: 0.0098 sq. in. 

Contraction of area: 5.4 per cent. 

Position of fracture: 3.50 in. inside gauge marks. 

Appearance of fracture: Fine silky, serrated. 
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SQUARE 8TBEL WIRE FOR WINDIKQ GUNS. 



This sample was annealed at 1,500^ F. for one hour and allowed 
to cool slowly in furnace for about nine hours; annealed the second 
time at 1,500® F. for three hours and allowed to cool in furnace for 
about nine hours. 

Marks, 6-B, — ^from same coil as 6-A. 

Dimensions, 0.1016 by 0.1020 in. 

Sectional area, 0.01036 sq. in. 

Gauged length, 30 in. 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 














Total. 


Persauare 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 

• 




Lb. 


Lb. 


In. 


/n. 


In. 


In. 




62 


5,030 


0. 


0. 


0. 


0. 




104 


10,040 


.0041 


-.0001 


.00014 


-.000003 




156 


15,060 


.0091 


-.0010 


.00030 


-.00003 




208 


20,080 


.0140 


-.0010 


.(NJ047 


-.00003 




260 


25,100 


.0200 


-.0006 


.00067 


-.00002 




312 


30,140 


.0256 


-.0001 


.00085 


-.000003 


* 


364 


35,140 


.0322 


.0005 


.00107 


.00002 




374 


36,100 


.0340 


.0011 


.00113 


.00004 




384 


37,070 


.0361 


.0011 


.00117 


.00004 




305 


38,130 


.0369 


.0020 


.00123 


.00007 




405 


39,100 


.0387 


.0025 


.00129 


.00008 




416 


40,160 


.0407 


.0030 


.00136 


.00010 




426 


41,120 


.0433 


.0048 


.00144 


.00016 




436 


42,090 


.0409 


.0070 


.00156 


.00023 




447 


43,150 


.0510 


.0100 


.00170 


.00033 




457 


44,120 


.0660 


.0250 


.00220 


.00083 




468 


45,180 


.0790 


.0350 


.00263 


.00117 




478 


46,140 


.0990 


.0530 


.00330 


.00177 




. 488 


47,110 


.1400 


.0910 


.00467 


.00303 




499 


48,170 


.1680 


.1149 


.00560 


.00383 




609 


49,130 


.1790 


.1270 


.00597 


.00423 




620 


50,aoo 


.1940 


.1395 


.00647 


.00465 




630 


61,130 


.2250 


.1670 


.00750 


.00557 




640 


62,120 


.2390 


.1797 


.00797 


.00599 




651 


63,190 


.2530 


.1922 


.00843 


.00641 




661 


64,160 


.2710 


.2113 


.00903 


.00704 




671 


65,120 


.2920 


.2288 


.00973 


.00763 




682 


66,180 


.3110 


.2468 


.01037 


.00619 




692 


• 57,140 


.3328 


.2645 


.01109 


.00682 




603 


58,200 


.3460 


.2788 


.01153 


.00929 




613 


59,170 


.3710 


.3015 


.01237 


.01005 




623 


60,140 


.3950 


.3230 


.01317 


.01077 




961 


91,800 










Tensile strength. 











Elongation after fracture, 1.85 in. in 30 in. = 6.2 per cent. 

Dimensions at fracture, 0.088 by 0.090 in. 

Sectional area, 0.00792 sq. in. 

Contraction of area, 23.6 per cent. 

Position of fracture, 0.30 in. inside gauge marks. 

Appearance of fracture, sUky. 



SQUAKE STEEL WIRE FOR WINDING GUNS. 
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From same coil as 6-A or sample No. 6. 
Marks 6— C. 

Dimensions, 0.1019 by 0.1023 in. 
Sectional area, 0.01042 sq. in. 
Gauged length, 30 in. 



Applied loads. 


In ganged length. 


Per inch. 


Remarks. 








/ 






Total. 


Per square 
incn. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 




Lb. 


Lb. 


In. 


In. 


In. 


In. 




62 


4,990 


0. 


0. 


0. 


0. 




104 


9,980 


.0072 


.0002 


.00024 


.00001 




156 


14,970 


.0110 


0. 


.00037 


0. 




208 


19,960 


.0160 


-.0002 


.00053 


-.00001 




260 


24,950 


.0215 


-.0005 


.00072 


-.00002 




312 


29,950 


.0270 


-.0018 


.00090 


-.00006 




364 


34,930 


.0322 


-.0018 • 


.00107 


-.00006 




416 


39.930 


.0375 


-.0020 


.00126 


-.00007 


« 


468 


44,920 


.0430 


-.0019 


.00143 


-.00006 




520 


49,910 


.0488 


-.0020 


.00163 


-.00007 




571 


54,800 


.0540 


-.0017 


.00180 


-.00006 




623 


59,800 


.0591 


-.0010 


.00197 


-.00003 




675 


64,780 


.0650 


-.0015 


.00217 


-.00005 




727 


69,780 


.0705 


-.0010 


.00235 


-.00003 




779 


74,760 


.0763 


-.0006 


.00254 


-.00002 




831 


79,760 


.0821 


-.0004 


.00274 


-.00001 




883 


84,740 


.0879 


0. 


.00293 


0. 




935 


89,740 


.0933 


-.0003 


.00311 


-.00001 




987 


94,730 


.0989 


.0001 


.00330 


.00003 




1,039 


99,710 


.1044 


0. 


.00348 


0. 




1,091 


104,700 


.1100 


.0001 


.00367 


.00003 




1,143 


109,700 


.1150 


.0002 


.00383 


.00001 




1,195 


114,700 


.1210 


.0001 


.00403 


.00003 




1,247 


119,700 


.1260 


0. 


.00420 


0. 




1,299 


124,700 


.1315 


-.0003 


.00438 


-.00001 




1,351 


129,700 


.1385 


.0003 


.00462 


.00001 




1,403 


134,600 


.1455 


.0019 


.00485 


.00006 




1,455 


139,600 


.1520 


.0030 


.00507 


.00010 




1,507 


144,600 


.1590 


.0043 


.00530 


.00014 




1,659 


149,600 


.1663 


.0060 


.00554 


.00020 




1,610 


154,500 


.1740 


.0079 


.00580 


.00026 




1,622 


166,700 


.1818 


.0105 


.00606 


.00036 




1,714 


164,600 


.1890 


.0120 


.00630 


.00040 




1,766 


169,500 


.1978 


.0140 


.00659 


.00047 




1,818 


174,500 


.2060 


.0161 


.00687 


.00054 




1,870 


179,600 


.2145 


.0193 


.00715 


.00064 




1,922 


184,600 


.2240 


.0220 


.00747 


.00073 




1,974 


189,500 


.2337 


.0259 


.00779 


.00086 




2,026 


194,400 


.2480 


.0325 


.00827 


.00108 




2,078 


199,400 


.2562 


.0358 


.00854 


.00119 




2,130 


204,400 


.2680 


.0400 


.00893 


.00133 




2,182 


209,400 


.2800 


.0455 


.00933 


.00152 




2,234 


214,400 


.2950 


.0530 


.00983 


.00177 




2,286 


219,400 


.3130 


.0638 


.01043 


.00213 




2,338 


224,400 


.3320 


.0755 


.01107 


.00252 




2,390 


229,400 


.3580 


.0920 


.01193 


.00307 




2,452 


235,300 










Tensile strength. 











Gauged length after fracture, 29.98 in. = per cent. 

When the fracture occurred the recoil put several small kinks in the 



wire. 



Dimensions at fracture, 0.099 by 0.099 in. 

Sectional area, 0.098 sq. in. 

Contraction of area, 5.95 per cent. 

Position of fracture, 3.95 in. inside gauge marks. 

Appearance of fracture, fine silky, serrated. 
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SQUABE STEEL WIBE FOB WINDING GUNS. 



STRESS- LB. PER SQ. IN 




.001 .003 

TEST NO. 14722 



013 .015 017 

ELONGATION. IN. PER IN. 



TENSILE TESTS OF SQUARE STEEL WIRE 

FOR WINDING GUNS. 

DETERMINATION OF ELASTIC LIMIT 



SQUABB STEEL WIBE FOB WINDING GUNS. 

Diameter of coil in natural state = 31.00 in. 

Marks, 7-A. 

Dimensions, 0.1038 by 0.1020 in. 

Sectional area, 0.01058 sq. in. 

Gauged length, 30 ia. 
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Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


Total. 


Per square 
incn. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lbs. 

53 

106 

212 

318 

424 

530 

635 

741 

847 

953 

1,059 

1,112 

1,165 

1,218 

1,271 

1,324 

1,377 

1,430 

1,483 

1,536 

1,589 

1,641 

1,694 

1,747 

1,800 

1,906 

2,012 

2,118 

2,224 

2,445 


Lbs. 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

180,000 

190,000 

200,000 

210,000 

231,000 


In. 
0. 

.0053 
.0160 
.0260 
.0370 
.0480 
.0588 
.0708 
.0820 
.0940 
.1065 
.1125 
.1190 
.1253 
.1320 
.1385 
.1460 
.1528 
.1600 
.1673 
.1750 
.1828 
.1905 
.1990 
.2077 
.2268 
.2480 
.2700 
.3065 


In. 

0. 
.0015 
.0013 
.0002 

0. 

0. 

0. 
.0002 
.0002 
.0011 
.0023 
.0031 
.0039 
.0045 
.0063 
.0065 
.0075 
.0085 
.0098 
.0110 
.0129 
.0140 
.0165 
.0185 
.0208 
.0277 
.0340 
.0442 
.0650 


In. 
0. 

.00018 
.00063 
.00087 
.00123 
.00160 
.00196 
.00236 
.00273 
.00313 
.00355 
.00375 
.00397 
.00418 
.00440 
.00462 
.00487 
.00509 
.00533 
.00558 
.00583 
.00609 
.00635 
.00663 
.00692 
.00756 
.00827 
.00900 
.01022 


In. 

0. 

.00006 
.00004 
.00001 

0. 

0. 

0. 
.00001 
.00001 
.00004 
.00008 
.00010 
.00013 
.00015 
.00021 
.00022 
.00025 
.00028 
.00033 
.00037 
.00043 
.00047 
.00055 
.00062 
.00060 
.00092 
.00113 
.00147 
.00217 


Tensile strength. 











Elongation after fracture, 0.21 in. in 30 iu. = 0.7 per cent, 

Dimensions at fracture, 0.079 by 0.079 in. 

Sectional area: 0.00626 sq. in. 

Contraction of area, 41 per cent. 

Position of fracture, 9.40 in. iuside gauge marks. 

Appearance of fracture, fine silky, cup shaped. 



30 



SQUARE STEEL WIBE FOB WINDING GUNS. 



This sample was annealed at 1,500^ F. for one hour and allowed 
to cool slowly in the furnace for about nine hours; annealed the 
second time at 1 ,500^ F. for three hours and allowed to cool in furnace 
for about nine hours. 

Marks, 7-B, — ^from same coil as 7-A. 

Dimensions, 0.1031 by 0.1021 in. 

Sectional area, 0.010526 sq. in. 

Gauged length, 30 in. 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


Total. 


Per square 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Pounds. 
53 
106 
150 
212 
265 
318 
371 
381 
302 
402 
413 
424 
434 
445 
455 
466 
477 
487 
408 
508 
510 
530 
540 
880 


Pounds. 
5,036 
10,070 
15, 110 
20,140 
25,180 
30,210 
35,250 
36,200 
37,240 
38,200 
30,240 
40,280 
41,230 
42,280 
43,230 
44,270 
45,320 
46,270 
47,320 
48,270 
40, 310 
50,360 
51,300 
84,460 


Inch. 

0. 

.0050 
.0110 
.0165 
.0220 
.0280 
.0342 
.0360 
.0380 
.0300 
.0412 
.0450 
.0660 
.1100 
.1450 
.1780 
.2280 
.2650 
.2860 
.3070 
.3260 
.3450 
.3700 


Indi. 

0. 

0. 
-.0002 

0. 

0. 
.0010 
.0022 
.0030 
.0031 
.0042 
.0056 
.0083 
.0304 
.0720 
.1100 
.1382 
.1865 
.2162 
.2350 
.2540 
.2710 
.2802 
.3140 


Indi. 
0. 

.00020 
.00037 
.00055 
.00073 
.00003 
.00114 
.00120 
.00127 
.00130 
.00137 
.00150 
.00220 
.00367 
.00483 
.00503 
.C0760 
.00883 
.00053 
.01023 
.01087 
.01150 
.01230 


Inch. 

0. 

0. 
-.00001 

0. 

0. 
.00003 
.00007 
.00010 
.00010 
.00014 
.00010 
.00028 
.00101 
.00243 
.00367 
.00461 
.00622 
.00721 
.00783 
.00847 

:oooo3 

.00064 
.01047 


Ten.<ii1e strength. 











Elongation after fracture, 2.62 in. in 30 in. =8.7 per cent. 

Diameter at fracture, 0.085 by 0.085 in. 

Sectional area, 0.00723 sq. in. 

Contraction of area, 31.3 per cent. 

Position of fracture, 1.65 in. inside gauge marks. 

Appearance of fracture, dull silky. 



SQUARE STEEL WIRE FOR WINDING GUNS. 

Marks, 7-C, — from same coil as 7-A. 
Dimensions, 0.1038 by 0.1021 in. 
Sectional area, 0.0105979 sq. in. 
Gauged length, 30 in. 
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Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


Total. 


Per square 
incn. 


Elonga- 
tion. 


Bet. 


Elonga- 
tion. 


Brolr* 


Lb. 

53 

106 

212 

318 

424 

530 

635 

741 

847 

900 

953 

1,006 

1,059 

1,112 

1,165 

1,218 

1,271 

1,324 

1,377 

1,430 

1,483 

1,536 

1,589 

1,642 

1,094 

1,747 

1,800 

1,853 

'2,484 


Lb. 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,UU0 

70,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

175,000 

234,600 


In, 

0. 

.0061 
.0170 
.0270 
.0382 
.0492 
.0595 
.0710 
.0620 
.0675 
.0935 
.0995 
.1050 
.1102 
.1161 
.1223 
.1290 
.1345 
.1415 
.1470 
.1528 
.1600 
.1665 
.1750 
.1835 
.1900 
.1990 
.2073 


In. 

0. 
.0010 

0. 

.0004 
.0005 

0. 

0. 

.0002 
.0009 
.0010 
.0010 
.0011 

0. 

.0015 
.0018 
.0016 
.0025 
.0028 
.0030 
.0028 
.0033 
.0048 
.0060 
.0077 
.0089 
.0110 
.0132 
.0152 


In. 
0. 

.00020 
.00057 
.00090 
.00127 
.00164 
.00198 
.00237 
.00273 
.00292 
.00312 
.00332 
.00350 
.00867 
.00387 
. .00406 
.00430 

. UU44o 

.00472 
.00490 
.00509 
.00533 
.00555 
.00583 
.00612 
.00633 
.00663 
.00691 


In. 

0. 
.00003 

0. 

.00001 
.00002 

0. 

0. 

.00001 
.00003 
.00003 
.000U3 
.00004 

0. 

.00005 
.00006 
.00005 
.00008 
.00009 
.00010 
.00009 
.00011 
.00016 
.00020 
.00026 
.00030 
.00037 
.00044 
.00051 


• 
Tensile strength. 











Elongation after fracture, 0.15 in. in 30 in. = .50 per cent. 
When the fracture occurred the recoil put several small kinks in 
the wire. 
Diameter at fracture, 0.079 by 0.079 sq. in. 
Sectional area, 0.00625 sq. in. 
Contraction of area, 40.9 per cent. 
Position of fracture, 0.30 in. inside gauge marks. 
Appearance of fracture, fine silky, cup shaped. 
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SQUABE STEEL WISE FOB WIKDINQ GUNS. 



STRESS «LBi. PER SQ» IN. 
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TEST NO. 14722 ELONQATroN - fN. per in. 

TENSILE TESTS OF SQUARE STEEL WIRE 

FOR WINDING GUNS. 

DETERMINATION OF ELASTIC LIMIT. 



SQUARE STEEL WIRE FOR WINDING GUNS. 
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Sample No. 8. Reel 33. P. O. 8025. 
state, 43.50 in. 
Marks, 8-A. 

Dimensions, 0.1013 by 0.1013 in. 
Sectional area, 0.01026 sq. in. 
Gauged length, 30 in. 



Diam. of coil in natural 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


Total. 


Per square 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb. 
51 
108 
205 
306 
411 
514 
616 

no 

822 
873 
024 
976 
1,027 
1,078 
1,130 
1,181 
1,232 
1,284 
1,335 
1,386 
1,438 
1,489 
1,541 
1,592 
1,643 
1,695 
1,746 
1,797 
1,991 


U. 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

175,000 

194,000 


In. 
0. 

.0059 
.0167 
.0285 
.0892 
.0508 
.0645 
.0750 
.0875 
.0950 
.1030 
.1112 
.1180 
.1273 
.1350 
.1445 
.1537 
.1647 
t .1748 
.1880 
.2032 
.2180 
.2342 
.2542 
.2730 
.2960 
.3300 
.3670 


In. 

a 

0. 
0. 

a 

.0005 
.0010 
.0018 
.0027 
.0040 
.0052 
.0060 
.0085 
.0100 
.0121 
.0150 
.0180 
.0210 
.0251 
.0292 
.0365 
.0440 
.0525 
.0605 
.0722 
.0870 
.1050 
.1300 
.1580 


In. 

a 

.00020 
.00056 
.00095 
.00131 
.00169 
.00215 
.00250 
.00292 
.00317 
.00343 
.00371 
.00393 
.00424 
.00450 
.00482 
.00512 
.00549 
.00583 
.00627 
.00677 
.00727 
.00781 
.00847 
.00910 
.00987 
.01100 
.01223 


0. 
0. 

a 

.00002 
.00003 
.00006 
.00009 
.00013 
.00017 
.00020 
.00028 
.00033 
.00040 
.00050 
.00060 
.00070 
.00064 
.00097 
.00122 
.00147 
.00175 
.00202 
.00241 
.00290 
.00350 
.00433 
.00527 


• 

Tensile strength. 











Elongation after fracture, 0.61 in. in 30 in. = 2 per cent. 

Dimensions at fracture, 0.075 by 0.075 in. 

Sectional area, 0.00563 sq. in. 

Contraction of area, 45.1 per cent. 

Position of fracture, 13.35 in. inside gauge marks. 

Appearance of fracture, fine silky, cup shaped, 

61783°— 13 3 
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SQUARE STEEL WIRE FOR WINDING GUNS. 



From same coil as 8-A, or sample No. 8. This sample was annealed 
at 1,500° F. for one hour and allowed to cool slowly in furnace for 
about nine hours, annealed the second time at 1,500° F. for three 
hours and allowed to cool in furnace for about nine hours. . 

Marks, 8-B. 

Dimensions, 0.1015 by 0.1014 in. 

Sectional area, 0.01029 sq. in. 

Gauged length, 30 in. 



AppHAd loads. 


In ganged len^. 


Per inch. 


Remarks. 


Total. 


Per square 
inch. 


Elonga* 
tion. 


Set. 


Elonga- 
tion. 


Set. 


U. 
51 
103 
205 
306 
350 
370 
380 
300 
401 
411 
421 
431 
442 
452 
462 
472 
483 
797 


Lb. 

5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
77,400 


In. 
0. 

.0062 
.0181 
.0306 
.0410 
.0490 
.0650 
.0670 
.1070 
.1300 
.1910 
.2450 
.2940 
.32^0 
.3550 
.3780 
.4100 


In. 

0. 

0. 

0. 
.0032 
.0091 
.0165 
.0318 
.0509 
.0730 
.0973 
.1540 
.2022 
.2530 
.2810 
.3070 
.3245 
.3655 


In. 

0. 

.00021 
.00060 
.00102 
.00137 
.00163 
.00217 
.00290 
.00357 
.00433 
.00637 
.00817 
.00980 
.01090 
.01183 
.01253 
.01367 


In. 

0. 

0. 

0. 

.00011 
.00030 
.00055 
.00106 
.00170 
.00243 
.00324 
.00513 
.00674 
.00643 
.00937 
.01023 
.01062 
.01218 


Tensile strength. 











Elongation after fracture, 3.09 in. in 30 in. = 10.3 per cent. 

Dimensions at fracture, 0.084 by 0.084 in. 

Sectional area, 0.00706 sq. in. 

Contraction of area, 31.4 per cent. 

Position of fr^xjture, 1.10 m. inside gauge marks. 

Appearance of fracture, dull silky. 



SQUABE STEEL WIBE FOB WINDING GUNS. 
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Marks, 8-C, — ^from same coil as 8-A. 
Dimensions, 0.1013 by 0.1014 in. 
Sectional area, 0.01027 sq. in. 
Gauged length, 30 in. 



Applied loads. 


In gauged length. 


Per inch. 


Remarks. 


Total. 


Per square 
inch. 


Elonga- 
tion. 


Set 


Elonga- 
tion. 


Set. 


Lb. 

51 

103 

205 

308 

411 

514 

616 

719 

822 

873 

924 

976 

1,027 

1,078 

1,130 

1,181 

1,232 

1,284 

1,335 

1,386 

1,438 

1,489 

1,541 

1,592 

1,643 

1,695 

1,746 

1,797 

1,998 


Lb. 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

175,000 

194,500 


In. 

0. 

.0060 
.0170 
.0282 
.0392 
.0510 
.0630 
.0750 
.0882 
.0050 
.1020 
.1092 
.1165 
.1242 
.1323 
.1400 
.1510 
.1595 
.1720 
.1825 
.1980 
.2105 
.2250 
.2400 
.2620 
.2800 
.3150 
.3500 


In. 

0. 
.0003 
.0002 
.0001 
.0009 
.0009 
.0018 
.0025 
.0040 
.0050 
.0061 
.0073 
.0089 

.0140 
.0178 
.0210 
.0250 
.0300 
.0378 
.0440 
.0515 
.0620 
.0735 
.0860 
.1119 
.1391 


In. 
0. 
.00020 
.00057 
.00094 
.00131 
.00170 
.00210 
.00253 
.00294 
.00317 
.00340 
.00364 
.00388 
.00414 
.00441 
.00467 
.00503 
.00532 
.00573 
.00608 
.00660 
.00702 
.00750 
.00800 
.00873 
.00933 
.01050 
.01167 


In. 

0. 

.00001 
.00001 

0. 

.00003 
.00003 
.00006 
.00008 
.00013 
.00017 
.00020 
.00024 
.00030 

.00042 
.00047 
.00059 
.00070 
.00083 
.00100 
.00126 
.00147 
.00172 
.00207 
.00245 
.00287 
.00373 
.00464 


Tensile strength. 











Elongation after fracture, 0.70 in. in 30 in. =2.3 per cent. 

Dimensions at fracture, 0.073 by 0.073 in. 

Sectional area, 0.00533 sq. in. 

Contraction of area, 48.1 per cent. 

Position of fracture, 13.40 in. inside gauge marks. 

Appearance of fracture, fine silky. 
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SQUARE STEEL WIRE FOR WINDING GUNS. 



STRESS-LB. PER SQ. IN. 




.001 .002 .003 .004 .005 .006 .007 .008 .009 .010 .011 .012 .013 .014 .015 .016 .017 

TEST N0.14722 elongation-in.per IN* 

TENSILE TESTS OF SQUARE STEEL WIRE 

FOR WINDING GUNS. 

DETERMINATION OF ELASTIC LIMIT 



SQUAEE STEEL WIBE FOR WINDING GUNS. 
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Sample No. 9. Reel 38. P. O. 8998. 
state, i9-iii. 
Marks, 9-A. 

Dimensions, 0.1000 by 0.1000 in. 
Sectional area, 0.01000 sq. in. 
Gauged length, 30 in. 



Diameter of coil in natural 



Applied loads. 


In gauged length. 


Per inch. 


1 
Remarks. 


Total. 


Per square 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb. 

50 

100 

200 

300 

400 

500 

600 

700 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1,900 

2,000 

2,100 

2,200 

2,374 


Lb. 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

85,000 

90,000 

95,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

175,000 

180,000 

190,000 

200,000 

210,000 

220,000 

237,400 


In. 

0. 

.0060 
.0168 
.0270 
.0372 
.0480 
.0590 
.0700 
.0800 
.0858 
.0910 
.0970 
.1020 
.1070 
.1125 
.1182 
.1252 
.1318 
.1390 
.1452 
.1528 
.1605 
.1670 
.1745 
.1830 
.1908 
.2010 
.2087 
.2175 
.2380 
.2650 
.2970 
.3540 


In. 

0. 

0. 
-.0005 

0. 

-.0004 
.0003 

0. 

0. 

0. 

.0005 
-.0002 

0. 
.0005 

0. 

0. 
.0007 
.0010 
.0025 
.0031 
.0042 
.0060 
.0075 
.0095 
.0110 
.0130 
.0150 
.0181 
.0203 
.0240 
.0310 
.0440 
.0642 
.1030 


In. 
0. 

.00020 
.00056 
.00090 
.00124 
.00160 
.00197 
.00233 
.00267 
.00286 
.00303 
.00323 
.00340 . 
.00357 
.00375 
.00394 
.00417 
.00439 
.00463 
.00484 
.00509 
.00535 
.00557 
.00582 
.00610 
.00636 
.00670 
.00696 
.00725 
.00793 
.00883 
.00990 
.01180 


In. 

0. 

0. 
-.00002 

0. 

-.00001 
.00001 

0. 

0. 

0. 

.00002 
-.00001 

0. 
.00002 

0. 

0. 
.00002 
.00003 
.00008 
.00010 
.00014 
.00020 
.00025 
.00032 
.00037 
.00043 
.00050 
.00060 
.00068 
.00080 
.00103 
.00147 
.00214 
.00310 


Tensile strength. 











Elongation after fracture, 0.25 in. in 30 in. = .8 per cent. 
When the fracture occurred the recoil put several small kinks in 
the wire. 
Dimensions at fracture, 0.075 by 0.075 in 
Sectional area, 0.00563 sq. in. 
Contraction of area, 43.7 per cent. 
Position of fracture, 11.65 in. inside gauge mark. 
Appearance of fracture, fine silky, cup-shaped. 
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SQtJABE STEEL WIBE FOB WINDING GUNS. 



This sample was annealed at 1,500° F. for one hour and allowed to 
cool slowly in furnace for about nine hours; annealed the second 
time at 1,500° F. for three hours and allowed to cool in furnace for 
about nine hours. 

Marks, 9-B, — from same coil as 9-A. 

Dimensions, 0.1020 by 0.1030 in. 

Sectional area, 0.01050 sq. in. 

Sectional area used, 0.01000 sq. in., this being the sectional' area of 
the unannealed wire from the same coil. 

Gauged length, 30 in. 



Applied loads. 


In ganged length. 


Per inch. 


Renmrks. 














TotAl. 


Per square 
inch. 


Elonga- 
tion. 


Set. 


Elonga* 
tion. 


Set. 




U. 


Lb, 


In. 


In. 


In. 


In. 




50 


5,000 


0. 


0. 


0. 


0. 




100 


10,000 


.0062 


.0003 


.00021 


.00001 




150 


15,000 


.0110 


.0003 


.00037 


.00001 




200 


20,000 


.0172 


.0003 


.00057 


.00001 




250 


25,000 


.0220 


.0009 


.00073 


.00003 




300 


30,000 


.0285 


.0015 


.00095 


.00005 




310 


31,000 


.0300 


.0025 


.00100 


.00008 




320 


32,000 


.0310 


.0027 


.00103 


.00009 


. 


330 


33,000 


.0326 


.0032 


.00109 


.00011 




340 


34,000 


.0337 


.0025 


.00112 


.00008 




350 


35,000 


.0350 


.0038 


.00117 


.00013 




360 


36,000 


.0370 


.0040 


.00123 


.00013 




370 


37,000 


.0380 


.0049 


.00127 


.00016 




380 


38,000 


.0400 


.0052 


.00133 


.00017 




390 


39,000 


.0418 


.0063 


.00139 


.00021 




400 


40,000 


.0440 


.0075 


.00147 


.00025 




410 


41,000 


.0470 


.0095 


.00157 


.00032 




420 


42,000 


.0500 


.0128 


.00167 


.00043 




430 


43,000 


.0610 


.0215 


.00203 


.00072 




440 


44,000 


.0730 


.0342 


.00243 


.00114 




450 


45,000 


.0866 


.0445 


.00288 


.00148 




460 


46,000 


.1180 


.0772 


.00393 


.00267 




470 


47,000 


.1570 


.1140 


.00523 


.00380 




480 


48,000 


.1800 


.1350 


.00600 


.00450 




490 


49,000 


.2380 


.1890 


.00793 


.00630 




500 


50,000 


.2640 


.2122 


.00880 


.00707 




510 


51,000 


.2780 


.2245 


.00927 


.00748 




520 


52,000 


.3010 


.2462 


.01003 


.00821 




530 


53,000 


.3170 


.2612 


.01057 


.00871 




540 


54,000 


.3420 


.2842 


.01140 


.00947 




550 


55,000 


.3690 


.3087 


.01230 


.01029 




560 


56,000 


.3940 


.3310 


.01313 


.01103 




903 


90,300 










Tensile strength. 











Elongation after fracture, 2.20 in. in 30 in. = 7.3 per cent. 
When the fracture occurred the recoil put severalsmall kinks in the 
wire. 

Dimensions at fracture, 0.082 by 0.082 in. 

Sectional area, 0.00673 sq. in. 

Contraction of area, 35.9 per cent. 

Position of fracture, 0.50 m. outside gauge marks. 

Appearance of fracture, dull, silky. 



SQUABB STEEL WIBE FOB WINDING GUNS. 

From same coil as 9-A, or sample No. 9. 
Marks, 9-C. 

Dimensions, 0.1000 by 0.1000 in. 
Sectional area, 0.01000 sq. in. 
Gauged length, 30 in. 
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Applied loAds. 


In gauged length. 


Per inch. 


Remarks. 














Total. 


Per square 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 




Lb. 


Lb. 


In. 


In. 


In. 


In. 




60 


5,000 


0. 


0. 


0. 


0. 




100 


10,000 


.0050 


-.0010 


.00017 


-.00003 




200 


20,000 


.0165 


-.0008 


.00052 


-.00003 




300 


30,000 


.0279 


-.0010 


.00093 


-.00003 




400 


40,000 


.0380 


-.0010 


.00127 


-.00003 




500 


50,000 


.0493 


-.0017 


.00164 


-.00006 




600 


60,000 


.0600 


-.0010 


.00200 


-.00003 




700 


70,000 


.0710 


-.0015 


.00237 


.-.00005 




800 


80,000 


.0822 


.0001 


.00274 


0. 




900 


90,000 


.0930 


.0007 


.00310 


.ooooe 




1,000 


100,000 


.1050 


.0017 


.00350 


.00006 




1,050 


105,000 


.1110 


.0022 


.00370 


.00007 




1,100 


110,000 


.1170 


.0020 


.00390 


.00007 




1,150 


U5,000 


.1220 


.0020 


.00407 


.00007 




1,200 


120,000 


.1280 


.0030 


.oogr 

. UU44V 


.00010 




1,250 


125,000 


.1348 


.0026 


.00009 




1,300 


130,000 


.1405 


.0040 


.00468 


.0001^ 




1,350 


135,000 


.1469 


.0050 


.00490 


.00017 




1,400 


140,000 


.1545 


.0061 


.00515 


.00020 




1,450 


145,000 


.1610 


.0084 


.00537 


.00028 




1,500 


150,000 


.1695 


.0100 


.00665 


.00033 




1,550 


155,000 


.1773 


.0120 


.00691 


.00040 




1,600 


160,000 


.1856 


.0140 


.00618 


.00047 




1,650 


165,000 


.1930 


.0160 


.00643 


.00053 




1,700 


170,000 


.2035 


.0200 


.00678 


.00067 




1,750 


175,000 


.2112 


.0225 


.00704 


.00075 




1,800 


180,000 


.2210 


.0270 


.00737 


.00090 




1,900 


190,000 


.2438 


.0365 


.00813 


.00122 




2,000 


200,000 


.2720 


.0510 


.00907 


.00170 




2,100 


210,000 


.3120 


.0760 


.01040 


.00253 




2,200 


220,000 


.3650 


.1140 


.01217 


.00380 




2,358 


235,800 










Tensile strength. ^ 











Elongation after fracture, 0.15 in. in 30 in. =0.5 per cent. 
When the fracture occurred, the recoil put several small kinks in 
the wire. 
Dimensions at fracture, 0.080 by 0.080 in. 
Sectional area. 0.00640 sq. in. 
Contraction or area, 36 per cent. 
Position of fracture, 1.10 in. outside gauge marks. 
Appearance of fracture, fine silky. 



SQDABB STEEL WIRE FOB WINDING GUNS. 



STRESS-LB. PER SO. IF 




TEST NO. 14721 elOnqatiom-in.per 

TENSILE TESTS Of SQUARE STEEL WIRE FOR WINDING GUNS. 
DETERMINATION OF ELASTIC LIMIT. 



SQUARE STEEL WIRE FOR WINDING GUNS. 
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Sample No. 10, Reel 42. P. 0. 8998. 
state, 17-m. 
Marks, 10-A. 

Dimensions, 0.1030 by 0.1030 in. 
Sectional area, 0.01061 sq. in. 
Gauged length, 30 in. 



Diameter of coil in natural 



Applied loads. 


In gauged tength. 


Per inch. 


Remarks. 


Total. 


Per square 
Inch. 


Elonga- 
tion. 


Set. 


Elongap 
tion. 


Set. 


Lb. 

53 

106 

212 

318 

424 

631 

637 

743 

849 

902 

955 

1,008 

1,061 

1,114 

1,167 

1,220 

1,273 

1,320 

1,379 

1,432 

1,485 

1,538 

1,592 

1,645 

1,698 

1,751 

1,804 

1,857 

1,910 

1,963 

2,016 

2,060 

2,122 

2,228 

2,334 

2,440 

2,623 


U. 

6,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

85,000 

90,000 

96,000 

100,000 

105,000 

110,000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165,000 

170,000 

175,000 

180,000 

185,000 

190,000 

195,000 

200,000 

210.000 

220,000 

230, OCO 

247,000 


In. 
0. 
.0068 

.0^ 
.0400 
.0500 
.0610 
.0722 
.0841 
.0892 

.1000 
.1063 
.1110 
.1162 
.1230 
.1291 
.1356 
.1437 
.1490 
.1668 
.1638 
.1710 
.1772 
.1849 
.1943 
.2020 
.2100 
.2190 
.2270 
.2360 
.2470 
.2580 
.2830 
.3190 
.3580 


In. 

0. 
.0006 

0. 

.0003 
.0006 
.0003 
.0010 
.0010 
.0016 


In. 
0. 

• .00023 
.00060 
.00096 
.00133 
.00167 
.00203 
.00241 
.00280 
.00297 
.00316 
.00333 
.00351 
.00370 
.00387 
.00410 
.00430 
.00452 
.00479 
.00497 
.00523 
.00546 
.00570 
.00691 
.00616 
.00648 
.00673 
.00700 
.00730 
.00757 
.00787 
.G0823 
.00860 
.00943 
.01063 
.01193 


In. 

0. 
.00003 

0. 

.00001 
.00002 
.00001 
.00003 
.00003 
.00006 


Tensile strength. 


.0019 

.0014 

.0016 

.0020 

.0020 

.0026 

.0035 

.0050 

.0060 

.0067 

.0080 

.0102 

.0120 

.0125 

.0149. 

.0170 

.0190 

.0216 

.0240 

.0278 

.0300 

.0342 

.0388 

.0500 

.0710 

.0980 


.00006 
.00006 
.00006 
.00007 
.00007 
.00008 
.00012 
.00017 
.00020 
.00026 
.00027 
.00034 
.00040 
.00042 
.00050 
.00067 
.00063 
.00072 
.00080 
.00091 
.00100 
.00114 
.00129 
.00167 
.00237 
.00327 











Elongation after fracture, 0.29 in. in 30 in. = 1 per cent. 

Dimensions at fracture, 0.082 by 0.082 in. 

Sectional area, 0.00673 sq. in. 

Contraction of area, 36.5 per cent. 

Position of fracture, 12.10 in. inside gauge marks. 

Appearance of fracture, fine silky. 
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SQUARE STEEL WIRE FOB WINDING OUNS. 



This sample was annealed at 1,500^ F. for one hour, and allowed 
to cool slowly in furnace for about nine hours ; annealed tiie second 
time at 1;500^ F. for three hours and allowed to cool in fum&ce for 
about nine hours. 

Marks, 10-B, from same coil as 10-A. 

Dimensions, 0.1040 by 0.1040 in. 

Sectional area, 0.01081 sq. in. 

Sectional area used, 0.01061, this being the sectional area of the 
unannealed wire from the same coil. 

Gauged length, 30 in. 



Applied loads. 


In gaugod length. 


Per inch. 


Remarks. 


Total. 


Persqaare 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Lb. 
53 
106 
150 
212 
265 
318 
371 
382 
393 
403 
414 
424 
435 
446 
456 
467 
477 
488 
499 
500 
520 
531 
541 
552 
562 
573 
584 
941 


Lb. 

5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
87,000 


In. 

0. 
.0060 
.0120 
.0170 
.0225 
.02'/5 
.0332 
.0341 
.0360 
.0370 
.0385 
.0400 
.0460 
.0470 
.0518 
.0820 
.1150 
.1620 
.2200 
.2470 
.2650 
.2810 
.3060 
.3290 
. .3520 
.3772 
.3970 


In. 

0. 
.0006 

a 
a 

.0005 
.0009 

.0017 
.0020 
.0024 
.0032 
.0035 
.0041 
.0068 
.0088 
.0139 
.0430 
.0740 
.1210 
.1740 
.1960 
.2119 
.2275 
.2481 
.2710 
.2915 
.3133 
.3340 


In. 

0. 
.00020 
.00040 
.00067 
.00075 
.00002 
.00111 
.00114 
.00120 
.00123 
.00128 
.00133 
.00150 
.00157 
.00173 
.00273 
.00383 
.00640 
.00733 
.00823 
.00883 
.00987 
.01017 
.01007 
.01173 
.01257 
.01323 


In. 
0. 
.00002 

0. 

0. 
.00002 
.00008 

.00006 
.00007 
.00008 
.00011 
.00012 
.00014 
.00023 
.00080 
.00046 
.00143 
.00247 
.00403 
.00580 
.00653 
.00706 
.00758 
.00827 
.00903 
.00972 
.01044 
.01113 


Tensile strength. 











Elongation after fracture, 2.50 in. in 30 in. = 8.4 per cent. 
When the fracture occurred, the recoil put several small kinks in 
the wire. 
Dimensions at fracture, 0.089 by 0.089 in. 
Sectional area, 0.00792 sq. in. 
Contraction of area, 26.8 per cent. 
Position of fracture, 7.80 m. inside gauge marks. 
Appearance of fracture, silky. 



SQUAEE STBBL WIBB FOB WINDING GUNS. 

Marks, 10-C, from same coil as 10-A. 
Dimensions, 0.1030 by 0.1030 in. 
Sectional area, 0.01061 sq. in. 
Gauged length, 30 in. 
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Applied loads. 


In gauged length. 


Per inch. 


Remarks. 














Total. 


Per square 
inch. 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 




Lb, 


Lb. 


/A. 


In. 


In. 


In. 




53 


5,000 


0. 


a 


0. 


0. 




106 


10,000 


.0060 


0. 


.00020 


0. 




212 


20,000 


.0170 


0. 


.00057 


0. 




318 


30,000 


.0290 


a 


.00097 


0. 




424 


40,000 


.0390 


.0003 


.00133 


.00001 




531 


50,000 


.0506 


.0010 


.00169 


.00003 




637 


60,000 


.0611 


.0011 


.00204 


.00004 




743 


70,000 


.0739 


.0020 


.00246 


.00007 




849 


80,000 


.0648 


.0030 


.00283 


.00010 




902 
955 


85,000 
90,000 


.0908 
.0965 




.00303 
.00322 






.'ooio" 


■■■".'ooois"* 


1,008 


95,000 


.1020 


.0048 


.00340 


.00016 




1,061 


100,000 


.1090 


.0050 


.00363 


.00017 




1,114 


105.000 


.1150 


.0054 


.00383 


.00018 




1,167 


110,000 


.1210 


.0061 


.00403 


.00020 




1,220 


115,000 


.1270 


.0071 


.00423 


.00024 




1,273 


120,000 


.1338 


.0080 


.00446 


.00027 




1,326 


125,000 


.1400 


.0090 


.00467 


.00030 




1,379 


130,000 


.1470 


.0100 


.00490 


.00033 




1,432 


135,000 


.1532 


.0107 


.00511 


.00036 




1,485 


140,000 


.1603 


.0124 


.00531 


.00041 




1,538 


145,000 


.1678 


.0138 


.00559 


.00046 




1,582 


150,000 


.1743 


.0150 


.00581 


.00060 




1,646 


155,000 


.1822 


.0176 


.00607 


.00068 




1,696 


160,000 


.1905 


.0191 


.00635 


.00064 




1,751 


165,000 


.1907 


.0225 


.00636 


.00075 




1,804 


170,000 


.2080 


.0245 


.00687 


.00082 




1,857 


175,000 


.2140 


.0270 


.00713 


.00090 




1,910 


180,000 


.2225 


.0300 


.00742 


.00100 




1,963 


185,000 


.2323 


.0335 


.00774 


.00112 




2,016 


ig'^OTO 


.2405 


.0352 


.00602 


.00117 




2,069 


195,000 


.2475 


.0358 


.00625 


.00119 




2,122 


200,000 


.2560 


.0390 


.00853 


.00130 




2,228 


210,000 


.2810 


.0515 


.00937 


.00172 




2.334 


220,000 


, .3100 


.0680 


.01033 


.00227 




2,440 


230,000 


.3670 


.1083 


.01223 


.00361 




2,637 


348,100 










Tensile strength. 






1 



Elongation after fracture, 0.24 in. in 30 in. = 0.8 per cent. 
When the fracture occurred the recoil put several small kinks in 
the wire. 
Dimensions at fracture, 0.084 by 0.084 in. 
Sectional area, 0.00706 sq. in. 
Contraction of area, 33.4 per cent. 
Position of fracture, 0.70 in. inside gauge marks. 
Appearance of fracture, fine silky. 



44 SQUABE STEEL WIBE FOB WINDING OUNS. 



STRESa-LB. PER SQ. IN. 
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DETERMINATION OF ELASTIC LIMIT 



ORDNMCE SPECIMENS. 



TENSILE TESTS TO DETERMINE THE ELASTIC LIMIT. 
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Test 14886. 

TENSILE TESTS TO DETERMINE THE ELASTIC LIMIT. 
CAST STEEL NO. 1. HEAT NO. 3372 AND 3373. ABSENAL STEEL. 

Marks, 9119. 

Diameter, 0.503 in. 

Sectional area, 0.1987 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


Elongations. 


Remarks. 


Total. 


Per 

square 

inch. 


In 2 Inches. 


Per inch. 


Lb. 
100 
003 
1,087 
2,080 
3,073 
4,065 
5,060 
6,060 
7,150 
7,350 

7,550 

7,750 
7,040 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
36,000 
36,000 
37,000 

38,000 

30,000 
40,000 


In. 
0. 
.00028 
.00066 
.00100 
.00135 
.00172 
.00200 
.00284 
.00307 
.00332 
/ .00374 
\ .00424 
.00556 
.01577 


In. 
0. 
.00014 

.00033 
.00050 
.00068 
.00086 
.00105 
.00142 
.00154 
.00166 
.00187 
.00212 
.00278 
.00780 


I/imit of proportionality. 
^Yield point. 



Extensometer reset to zero. 



100 


1,000 


0. 


0. 




OQ9 
WO 


5,000 


.00025 


.00013 




1,087 


10,000 


.00061 


.00030 




2,080 


15,000 


.00006 


.00040 




3,073 


20,000 


.00137 


.00060 


Limit of proportionality. 


4,065 


25,000 


.00181 


.00001 




5,060 


30,000 


.00227 


.00113 




6,050 


35,000 


.00267 


.00133 




7,160 


36,000 


.00281 


.00140 




7,350 


37,000 


.00204 


.00147 




7,550 


38,000 


.00310 


.00155 




7,760 


30,000 


.00331 


.00165 




7,040 


40,000 


.00365 


.00183 


Yield point. 


8,140 


41,000 


.00581 


.00201 




8,340 


42,000 


.00780 


.00304 




8,540 


43,000 


.00046 


.00473 




8,740 


44,000 


.01246 


.00623 




8,040 


45,000 


.01470 


.00735 




15,400 


77,000 






Tensile strength. 







Elongation after fracture: 0.44 in. in 2 in. = 22 per cent. 

Elongation of inch sections: 0.25* 0.19 in. ' 

Diameter at fracture: 0.43 in. Contraction of area: 27.4 per cent. 

Position of fracture: 1.20 in. from the neck. 

Appearance of fracture: Amorphous, trace of granulation. 

46 



OBDNANCE SPEGIIOSKS. 
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Test 14887. 



CAST STEEL NO. 2. HEAT KO. 3374. ABSENAL STEEL. 

Marks, 9121. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. gauge length. 



Applied loads. 


EUmgatioiis. 


Remarks. 




Per 






Total. 


squaze 
inch. 


In 2 inches. 


Per inch. 




Lb. 


Lb. 


^ In. 


In. 




200 


1,000 


0. 


0. 




1,000 


5,000 


.00024 


.00013 




2,000 


10,000 


.00058 


.00029 


• 


3,000 


15,000 


.00094 


.00047 




4,000 


20,000 


.00130 


.00065 




5,000 


25,000 


.00165 


.00063 




6,000 


30,000 


.00202 


.00101 


lAmXt of proportionality. 


7,000 


35,000 


.00247 


.00123 




7,200 


36,000 


.00257 


.00128 




7,400 


37,000 


.00265 


.00133 




7,600 


38,000 


.00272 


.09136 




7,800 


39,000 


.00282 


.00141 




8,000 


40,000 


.00298 


.00149 




8,200 


41,000 


.00306 


.00153 




8,400 


42,000 


.00320 


.00160 




8,600 


43,000 


.00331 


.00106 




8,800 


44,000 


.00347 


.00174 




9,000 


45,000 


.00365 


.00182 




9,200 


46,000 


.00379 


.00189 




9,400 


47,000 


.00404 


.00302 




9,600 


48,000 


.00432 


.00216 


Yield point. . 


9,700 


48,500 


.00565 


.00282 




9,800 


49,000 


.00980 


.00480 




200 


1,000 


.00967 


.00484 


Set. 



48 OBDNANCE 8PBCIHENS. 

Exteosometer reaet to zero. 



Elongation of inch sections, 0.06* 0.06 in. 
Diameter at fracture, 0.49 in. 
Position of fracture, 0.30 In. from the neck. 

Appearance of fracture, amorphous 80 per cent, fine granular 20 
per cent. 

SUIUCARY. 

Limit oIproportiiHialtty 30.00) lb. par sq. tn. 

yMdpolnt 4s.OOOlb.per9q.In. 

Tensile atreiiftli TS, 100 lb. per aq. In. 

UodulusofetuClcitr 30,oao,0001b. persq-ln. 

Eloogatkm In 3 in 0. per cent. 

CoatiBotloD of am II. 7 par cent. 

AfteratmnlnEtalB^lb.pecsq. In.: 

Limit of prtnmrilraiallty 20,0001b. periq. In. 

Ylaldpobt Ea.oaDlb.iieTBq.ta. 

ICodnfiaofdMtlottr 27,8D0^Oaaib.parBq.iit. 



OBDNANCE SPECIMENS. 
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Test 14890. 

oast steel no. 2 and 3. heat no. 3350. arsenal steel. 

Marks, 8754. 
Diameter, 0.505 in. ' 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 
Berry's extensometer used, K2. 

Edennann's thermo-electric apparatus for determining elastic limit 
used. 



Applied loads. 


Elongations. 


Oalvanom- 
eter— De- 
flections. 


Remarks. 


Total. 


Per 

square 

inch. 


In 2 inches. 


Per inch. 


Lb. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

'11,000 

12,000 

13,000 

14,000 

17,000 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
55,000 
60,000 
65,000 
70,000 
85,000 


In. 

0. 

.0002 

.0006 

.0009 

.0013 

.0016 

.0020 

.0024 

.0025 

.0026 

.0026 

.0027 

.0028 

.0030 

.0030 

.0031 

.0033 

.0036 

.0174 

.0187 

.0200 

.0220 

.0240 

.0330 

.0460 


In. 
0. 

.00010 
.00030 
.00045 
.00065 
.00080 
.00100 
.00120 
.00125 
.00130 
.00130 
.00135 
.00140 
.00150 
.00150 
.00155 
.00165 
.00180 
.00870 
.00935 
.01000 
.01100 
.01200 
.01650 
.02300 


Mni. 


- 1 

- 2 

- 4 

- 6 

- 5 

- 6 

- 7 

- 8 

- 8 

- 8 

- 9 

- 9 
-10 
-10 
-11 
-11 
-11 

- 8 

- 8 

- 8 

- 9 

- 9 

- 8 

- 5 

- 2 

+ 3, +6 


When readings were started the gal- 
vanometer was swinging very 
slowlv in the cooling or negative 
direction. 

T^imit of proportionality. 

Yield j)oint, elasticlimi: by galvanom- 
eter. 

Tensile strength. 

















Elongations of inch sections, 0.20*, 0.25* in. 
Diameter at fracture, 0.44 in. 
Position of fracture, 1.30 iQ. from the neck. 

Appearance of fracture, amorphous 85 per cent, granular 15 per 
cent. 

SUMMARY. 

Limit of proportionality 36, 000-lb. per sq. in. 

Elastic limit by galvanometer 45, 0004b. per sq. in. 

Yield point 45, 000-lb. per sq. in. 

Tensile strength 85 . 000-lb. per sq. in. 

Elongation 22. 5 per cent. 

Contraction of area 24. per cent. 

61783°— 13 4 
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OBDKANGE SPECIMENS. 



Test 14891. 

oast steel no: 2 and 3. heat no. 3369. arsenal steel. 

Marks, 9085. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 
Berry extensometer used, K2. 

Edefmann's thermo-electric apparatus for determining elastic limit 
used. 



Applied loads. 


Elongations. 


Oalvanom- 
eter read- 
ings. 


Remarks. 

1 


Total. 


Per 

square 

inch. 


In2incbe8. 


Per inch. 


Lb. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8.400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

11,000 

12,000 

13,000 

14,000 ' 

15,400 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
♦♦30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
55,000 
60,000 
65,000 
70,000 
77,000 


In, 

0. 

.0002 
.0004 
.0008 
.0012 
.0016 
.0020 
.0036 
.0064 
.0096 
.0133 
.0156 
.0174 
.0195 
.0213 
.0236 
.0258 
.0280 
.0316 
.0330 
.0354 
.0374 
.0410 


In. 

0. 

.00010 
.00020 
.00040 
.00060 
.00080 
.00100 
.00180 
.00320 
.00480 
.00665 
.00780 
.00870 
.00975 
.01065 
.01180 
.01290 
.01400 
.01580 
.01650 
.01770 
.01870 
.02060 


Mm. 

1 
1 
2 
3 
3 
2 
3 
4 
5 
5 
5 
5 
6 
5 
5 
5 
6 
6 
6 
6 
6 
6 
5 

17 
25 


When readings were started the gal- 
vanometer was swinging slowly In 
a heating or positive diiection. 

Limit of proportionality. 
Yield potot, 

• 

Tensile strength. 

























Elongation of inch sections : 0.29*, 0.16 iq. 
Diameter at fracture: 0.43 in. 
Position of fracture : 0.90 in. from the neck. 

Appearance of fracture: Amorphous 60 per cent, granular 40 per 
cent. 

SUMMARY. 

Limit of proportionaUty 30, 000 lb. per sq. in. 

♦♦Elastic limit by galvanometer 30,000 lb. per sq. in. 

Y ield point 35 , 000 1 b. per sq . in. 

Tensile strength 77, 000 lb. per sq. in. 

Elongation in 2 in 22.6 per cent. 

Contraction of area 27.4 per cent. 



OBDNANCE SPECIMENS. 
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Test 14888. 



CAST STEEL NO. 3. HEAT NO. 3356 A2 TI. ABSENAL STEEL. 

Marks, 8864-2. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


Elongations. 


Remarks. 

• 


Total. 


Per square 
inch. 


In 2 inches. 


Perinch. 


Lb, 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
Load fell to— 
8,486 
8,486 
8,600 
8,800 
9,000 

9,200 

200 


Lb, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

42,430 
42,430 
43,000 
44,000 
45,000 

46,000 

1,000 


In, 
0. 
.00026 
.00058 
.00093 
.00131 
.00166 
.00201 
.00236 
.00244 
.00251 
.00259 
.00266 
.00277 
.00284 
.00293 
.00302 
.00314 
.00330 

.00464 
.00504 
.00514 
.00540 
.00739 
/. 01495 
V 01944 
.01572 


In. 
0. 
.00013 
.00029 
.00047 
.00066 
.00083 
.00101 
.00118 
.00122 
.00125 
.00130 
.00133 
.00138 
.00142 
.00147 
.00151 
.00157 
.00165 

.00232 
.00252 
.00257 
.00270 
.00370 
.00748 
.00972 
.00786 


Limit of proportionality. 
Yield point. 

Set. 
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ORDNANCE SPECIMENS. 



Extensometer reset to zero. 



Applied loads. 


Klnngitlrm.8. 


Remarks. 








TotaL 


Fvaqnan 


In2i]iolMB. 


Berlnnh. 




lA, 


Lb. 


hL 


In. 




200 


1,000 


0. 


0. 




1,000 


6,000 


.00026 


.00013 




2,000 


10.000 


.00063 


.00032 




3,000 


15,000 
17,000 


.00009 


.00049 


Limit of proportioiiality. 


4,000 


20.000 


.00140 


.00070 


5.000 


25,000 


.00180 


.00090 




6,000 


30,000 


.00223 


.00112 




7,000 


35,000 


.00268 


.00134 




7,200 


36,000 


.00278 


.00139 
.0in43 




7,4D0 


37,000 


.00285 




7.600 


38,000 


.00294 


.00147 




7,800 


39.000 


.00303 


.00151 




8,000 


40.000 


.00315 


.00158 




8,200 


41.000 


.00329 


.00165 




8,400 


42.000 


.00335 


.0016S 




8,600 


43,000 


.00349 


.00175 




8,800 


44.000 


.00360 


.00180 




9,000 


45,000 


.00381 


.00191 




9,200 


46.000 


.00409 


.00204 




200 
9,400 


1.000 
47,000 






Set. 

Yield potni. 


.00472 


.00236 


9.600 


48,000 


.00648 


.00324 




9,800 


49.000 


.00680 


.00440 




10.000 


50.000 


.01114 


.00557 




10.200 


51.000 


.01371 


.00686 




10.400 


52.000 


.01615 


.00808 




10.600 


53.000 


.01869 


.00035 




16.600 


83.000 






Tensile strength. 







Elongation of inch sections, 0.12 0.18* in. 
Diameter at fracture, 0.46 in. 
Position of fracture, 0.50 in. from the neck. 
Appearance of fracture, amorphous. 



SUMMARY. 

Limit of pioportiooality 38, 000 lb. per sq. in. 

Yield point 45. 000 lb. per sq. in. 

Tensile strength 83, 000 lb. per sq. in. 

Modulus of elasticity 28, 800, 000 lb. per sq. in. 

Elongation in 2 in 15.0 per cent. 

Contraction of area 16.9peroeat. 

After stressing to 46,000 lb. per sq. in.: , 

Limit of proportionality 17.0001b. per sq. in. 

Yield point 47. 000 lb. per sq. in. 

Mbdohis of elasticity 28,500,0001b. per sq. in. 



ORDNANCE SPECIMENS. 
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Test 14889. 



CAST STEEL NO. 3. HEAT NO. 3359 A2 TI. ARSENAL STEEL. 



Marks, 8937-2. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2 in. length. 



Applied loads. 


Elongations. 


Remarks. 




Per 






Total. 


square 
inch. 


In 2 inches. 


Per inch. 




Lb, 


Lb. 


In. 


In. 




200 


1,000 


0. 


0. 




1,000 


5,000 


.00023 


.00012 




2,000 


10,000 


.00061 


.00031 




3,000 


15,000 


.00098 


.00049 




4,000 


20,000 


.00133 


.00067 




5,000 


25,000 


.00168 


.00084 




6,000 


30,000 


.00204 


.00102 




7,000 


35,000 


.00240 


.00120 




7,200 


36,000 


.00248 


.00124 




7,400 


37,000 


.00258 


.00129 




7,600 


38,000 


.00263 


.00132 




7,800 


39,000 


.00268 


.00134 




8,000 


40,000 


.00277 


.00139 


, 


8,200 


41,000 


.00286 


.00143 




8,400 


42,000 


.00292 


.00146 




8,600 


43,000 


.00301 


.00150 




8,800 


44,000 


.00311 


.00165 




9,000 


45,000 


.00316 


.00158 




9,200 


46,000 


.00331 


.00166 




9,400 


47,000 


.00332 


.00166 




9,600 


48,000 


.00339 


.00170 


Limit of proportionality. 


9,800 


49,000 


.00346 


.00173 




10,000 


50,000 


.00356 


.00178 




10,200 


51,000 


.00371 


.00186 


Yield point. 


9,372 


46,860 


.00608 


.00304 




9,400 


47,000 


.00612 


.00306 


% 


9,600 


48,000 


.00624 


.00312 




9,800 


49,000 


.00697 


.00349 




9,900 


49,500 


.01436 


.00718 




9,600 


48,000 


.01471 


.00736 




9,800 


49,000 


.01992 


.00996 
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Extensometer reset to zero. 



Applied loads. 


Elongations. 


Remarks. 




Per 






Total. 


square 
Inch. 


In 2 inches. 


Per Inch. 




Lb. 


U. 


In. 


In. 




200 


1,000 


0. 


0. 




1,000 


6,000 


.00026 


.00013 




2,000 


10,000 


.00064 


.00032 




3,000 


15,000 


.00101 


.00050 


Limit of proportionality. 


4,000 


20,000 


.00141 


.00071 




5,000 


25,000 


.00180 


.00090 




6,000 


30,000 


.00223 


.00112 




7,000 


35,000 


.00263 


.00131 




7,200 


36,000 


.00273 


.00137 




7,400 


37,000 


.00281 


.00140 




7,600 


38,000 


.00288 


.00144 




7,800 


39,000 


.00296 


.00149 


, 


8,000 


40,000 


.00307 


.00153 


/ 


8,200 


41,000 


.00318 


.00159 




8,400 


42,000 


.00339 


.00170 


' 


8,600 


43,000 


.00342 


.00171 


^ 


8,800 


44,000 


.00351 


.00175 




9,000 


45,000 


.00364 


.00182 




9,200 


46,000 


.00372 


.00186 




9,400 


47,000 


/ .00408 
\ .00689 


.00204 
.00345 


}Yield point. 


9,600 


48,000 


.00760 


.00375 




9,800 


49,000 


.00829 


.00415 




10,000 


50,000 


.00946 


.00473 




10,200 


51,000 


.01204 


.00602 




10,400 


52,000 


.01428 


.00714 




10,600 


53,000 


.01685 


.00643 




10,800 


54,000 


.01950 


.00975 




16,100 


80,500 






Tensile strength. 







Elongation of inch sections^ 0.21, 0.25* in. 
Diameter at fracture, 0.43 m. 
Position of fracture, 1.20 in. from the neck. 
Appearance of fracture, amorphous. 

SUMMARY. 

Limit of proportionaUty 48,000 lb. per sq. in. 

Yield point 51, 000 lb. per sq. in. 

Tensile strength 80,500 lb. per sq. in. 

Modulus of etasticity 28,300,000 lb. per sq. In. 

E longation in2in 23.0 per cent. 

Contraction of area 27. 4 per cent. 

After stressing to 49,000 lb. per sq. in.: „ ««^ „. , 

Limit of proportionality 15, 000 lb. per sq. in. 

Yield point ^ 3 000 lb. per sq. in. 

Modulus of elasticity 27,600,0001b.persq.iij. 



OBDKANCE SPECIMEKS. 



Test 14881. 
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FOBOED STEEL ''D." 



ABSENAL STEEL. 



Marks, 163 F-3. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


Elongations. 


Remarks. 




Per 






Total. 


square 
inch. 


In 2 inches. 


Per inch. 




Lb, 


Lb. 


In. 


In. 




200 


1,000 


0. 


0. 




1,000 


5,<X)0 


.00027 


.00014 




2,000 


10,000 


.00061 


.00031 




3,000 


15,000 


.00096 


.00048 


' 


4,000 


20,000 


.00134 


.00067 




5,000 


25,000 


.00160 


.00086 




6,000 


30,000 


.00204 


.00102 




7,000 


35,000 


.00241 


.00121 


. 1 


8,000 


40,000 


.00276 


.00138 




8,200 


41,000 


.00289 


.00145 




8,400 


42,000 


.00293 


.00147 




8,600 


43,000 


.00302 


.00151 




8,800 


44,000 


.00310 


.00155 




9,000 


45,000 


.00316 


.00158 




9,200 


46,000 


.00324 


.00162 




9,400 


47,000 


.00330 


.001^ 
.00168 




9,600 


48,000 


.00336 




9,800 


49,000 


.00845 


.00173 


ft 


10,000 


50,000 


.0^360 


.00176 




10,200 


51,000 


.003«0 


.00180 




10,400 


52,000 


.00367 


.00184 




10,600 


53,000 


.00372 


.00186 




10,800 


54,000 


.00374 


.00187 




11,000 


55,000 


.00388 


.00194 




11,200 


56,000 


.00397 


.00199 




11,400 


57,000 


.00407 


.00*^03 




11,600 


58,000 


.00410 


.oo-w 




11,800 


50,000 


.00417 


.00208 




12,000 


60,000 


.00428 


.00214 




12,200 


61,000 


.00432 


.00216 




12,400 


62,000 


.00438 


.00219 




12,600 


63,000 


.00^t48 


.00224 




12,800 


64,000 


.00453 


.00227 




13,000 


66,000 


.00468 


.00234 




13,200 


66,000 


.00467 


.00233 




13,400 


67,000 


.00473 


.00237 




13,600 


68,000 


.00482 


.00241 




13,800 


69,000 


.00492 


.00246 




14,000 


• 70,000 


.00498 


.00249 




14,200 


71,000 


.00506 


.00263 




14,400 


72,000 


.00512 


.00256 




14,600 


73,000 


.00520 


.00260 




14,800 


74,000 


.00527 


.00265 




15,000 


75,000 


.00532 


.00266 




15,200 


76,000 


.00642 


.00271 




15,400 


77,000 


.00650 


.00276 




15,600 


78,000 


.00656 


.00278 




15,800 


79,000 


.00563 


.00282 




16,000 


80,000 


.00574 


.00287 




16,200 


81,000 


.00581 


.00290 




16,400 


82,000 


.00682 


.00291 




16,600 


83,000 


.00696 


.00298 




16,800 


84,000 


.00600 


.00300 




17,000 


85,000 


.00612 


.00306 




17,200 


86,000 


.00616 


.00306 




17,400 


87,000 


.00623 


.00312 




17,600 


88,000 


.00636 


.00318 




17,800 


89,000 


.00643 


.00322 




18,000 


90,000 


.00650 


.00326 




18,200 


91,000 


.00657 


.00328 




18,400 


92,000 


.00667 


.00333 


Limit of proportionality. < 


18,600 


93,000 


.00674 


.00337 
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OBOKAKCE! SPECIMEKS. 



Applied loads. 


Elongations. 


Remarks. 




Per 






Total. 


square 
inch. 


In 2 inches. 


Per inch. 




Lb. 


U. 


In. 


In. 


1 


18,800 


94,000 


.00684 


.00342 




19,000 


96,000 


.00694 


.00347 




19,200 


96,000 


.00''08 


.00354 




19,400 


97,000 


.00717" 


.00358 




19,600 


96,000 


.00724 


.00362 




19,800 


99,000 


.00738 


.00369 




20,000 


100,000 


.00749 


.00375 




20,200 


101,000 


.00799 


.00399 


1 


20,400 


102,000 


.00600 


.00400 




20,600 


103,000 


.00614 


.00407 




20,800 


104,000 


.00624 


.00412 




21,000 


105,000 


.00644 


.00422 




21,200 


106,000 


.00677 


.00439 




21,400 


107,000 


.00696 


.00448 




21,600 


108,000 


.00922 


.00461 




28,700 


143,500 






Teasile strength. 







Elongation of inch sections, 0.24*, 0.05 in. 
Diameter at fracture, 0.37 in. 
Positio^i of fracture, 0.60 in. from the neck. 
Appearance of fracture, fine silky. 



SUMMARY. 

Limit of proi>ortionality 92, 000 lb. per sq. in. 

Tensile suength 143,500 lb. per sq. in. 

Modulus of elasticity ^. 27,700,000 lb. per sq. in. 

Elongation in 2 in 14. 5 per cent. 

Contraction of area 46. 2 per cent. 



obdnance specimens. 
Test 14884. 

FOBGED STEEL "d." AB8ENAL STEEL. 



Marks, 226 F-2. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 
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OBDNANCE SPECIMENS. 



Extensometer set to zero. 



Applied loads. 


Elongatkms. 


Remarks. 




Per 






Total. 


square 
Inch. 


In 2 Inches. 


Per Inch. 




U. 


Lb. 


In, 


In, 




200 


1,000 


0. 


0. 




1,000 


5,000 


.00033 


.00017 




2,000 


10,000 


.00066 


.(NMNQ 




3,000 


15,000 


.00101 


.00061 




4,000 


20,000 


.00135 


.(NN)67 




5,000 


25,000 


.00173 


.00086 




6,000 


30,000 


.00209 


.00105 




7,000 


35,000 


.00243 


. 00121 1 




8,000 


40,000 


.00281 


.00141 




9,000 


45,000 


.00318 


.00160 




10,000 


50,000 


.00360 


.00180 




11,000 


55,000 


.00384 


.00192 




12,000 


60,000 


.00424 


.00212 




IB, 000 
14,000 


65,000 


.00465 


.00233 




70,000 


.00600 


.00250 




14,800 


74,000 


.00523 


.00262 


^ 


15,600 


78,000 


.00665 


.00277 




16,400 


82,000 


.00581 


.00291 




17,200 


86,000 


.00612 


.00306 




18,000 


90,000 


.00645 


.00323 




18,800 


94,000 


.00670 


.00335 




19,600 


96,000 


.00608 


.00349 




20,400 


102,000 


.00728 


.00364 




21,200 


106,000 


.00758 


.00379 




22,000 


110,000 


.00787 


.00^ 




22,800 


114,000 


.00620 


.00410 




23,600 


118,000 


.00647 


.00423 




24,400 


122,000 


.00678 


.00439 


Limit of proportionality. 


25,200 


126,000 


.00910 


.00455 




26,000 


130,000 


.00940 


.00470 




26,800 


134,000 


.00970 


.00485 


- 


27,600 


138,000 


.01004 


.00502 




28,400 


142,000 


.01406 


.00623 




29,200 


146,000 


.01204 


.00602 




200 


1,000 


.00148 


.00074 


Set. 


33,300 


166,500 






Tensile strength. 







Elongation of inch sections^ 0.06, 0.22* in. 
Diameter at fracture, 0.39 in. from the neck. 
Position of fracture, 0.80 in. from the neck. 
Appearance of fracture, fine silky. 



SUMMARY. 

Limit of proportionality 124, 000 lb. per sq. in. 

Modulus of elasticity 28,000,000 lb. pet sq. In. 

Tensile strength 166, 500 lb. per sq. In. 

Elongation in 2 in 13. 5 per cent. 

Contraction of area 40. 3 per cent. 

After stressing to 142,000 lb. per sq. in.: 

Limit of proportionality 122, 000 lb. i>er sq. In 

Modulus of elasticity 27,800,000 lb. per sq. in 



OBDNANCE SPECIMENS. 
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Test 14868. 



FOBOED STEEL NO. 5, NAYT. ABSENAL STEEL. 

Marks, 247 P. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 
Berry extensometer used. 



Applied loads. 


Elongations. 


Remarks. 


TotaL 


Per square 
iocn. 


In 2 inches. 


Per inch. 


Lb, 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 

16,600 


Lb, 
1,000 
5,000 
10,000 
151 000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

83,000 


In, 

0. 

.0002 
.0006 
.0009 
.0012 
.0016 
.0020 
.0023 
.0026 
.0027 
.0028 
.0028 
.0029 
.0030 
.0042 


In, 

0. 
.00010 
.00030 
.00045 
.00060 
.00080 
.00100 
.00115 
.00130 
.00135 
.00140 
.00140 
.00145 
.00150 
.00210 


Limit of proportionality. - 
Yield point. 
Tensile strength. 







Elongation of inch sections, 0.36*, 0.15 in. 
Diameter at fracture, 0.36 in. 
Position of fracture, 0.60 in. from the neck. 
Appearance of fracture, silky. 

SUMMARY. 

Limit of proi>ortionality 45,000 lb. per sq. in. 

Yield point 45,000 lb. per sq. in. 

Tensile strength 83,000 lb. per sq. in. 

Elongation in2in 25.5 per cent. 

Contraction of area 49.1 per cent. 
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OBDNANCB 8PBCIMKN8. 

Tb8T 14871. 



FOBOED 8TBJBL NO. 5, NAYT. ABSBNAL STBBL. 

Marks, 240-F. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


Elongatioiis. 


Remarks. 










Total. 


Persouare 
inch. 


In2tDches. 


Per Inch. 






Lb. 


Lb. 


In. 


In. 




aoo 


1,000 


0. 


0. 




1,000 


6,000 


.00028 


.00014 




2,000 


10,000 


.00063 


.00032 




3,000 


16,000 


.00097 


.00049 


■ 


4,000 


20,000 


.00132 


.00066 




6,000 


25,000 


.00166 


.00083 




6,000 


30,000 


.00202 


.00101 




7,000 


36,000 
37,000 


.00239 


.00120 


Limit of vroportiooality. 


8,000 


40,000 


.00286 


.00143 




8,200 


41,000 


.00308 


.00164 




8,400 


42,000 


.00648 


.00274 


Yield point. 


8,600 


43,000 


.00630 


.00416 




18,200 


91,000 






Teostte strength. 







Elongation of inch sections, 0.25, 0.28* in. 
Diameter at fracture, 0.38 in. 
Position of fracture, 1.35 in. from the neck. 
Appearance of fracture, dull silky. 

SUMMARY. 

Limit of proportionality 87|000 lb. per sq. in. 

Yield point 42,000 lb. per sq . in. 

Tensile strength 91,000 lb. per sq. in. 

Modulus of elastioity 28,600,000 lb. per sq. in. 

Elongation in2in 26.6 per cent. 

Contnotkuiofarea 43.3 per oent. 



OKDKAKcs siraciMsurs. 
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TssT 14aS2. 



FOiBGED STSBL NO. 5 NAVY. ABSENAL STEEL. 



Marks, 211 F. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gaiiged length, 2 in. 

Ewing extensometer used on 2 in. length. 



Applied loads. 


EloDgatioiis. 


Remarks. 




Per 






TotaL 


square 


Iii2Iiichfl8. 


Per inch. 






indi. 






' 


Lb. 


In. 


In. 


In, 




200 


1,000 


0. 


0. 




1,000 


5,000 


.00028 


.00014 




2,000 


10,000 


.00065 


.00063 




3,000 


15,000 


.00101 


♦.00051 




4,000 


20,000 


.00135 


.00067 




5,000 


25,000 


.00168 


.00064 




6,000 


30,000 


.00206 


.00103 




7,000 


35,000 


.00251 


.00125 




7,200 


36,000 


.00254 


.00127 




7,400 


37,000 


.00251 


.00126 




7,600 


38,000 


.00270 


.00135 




7,800 


39,000 


/ .00872 
\ .01485 


.00436 
.00748 


Limit of proportiomklity. 
Yield point. 



Extensometer set to zero. 



200 


1,000 


0. 


0. 




1,000 


5,000 


.00027 


.00014 




2,000 


10,000 


.00068 


.00084 




3,000 


15,000 


.00106 


.00053 




4,000 


20,000 


.00145 


.00072 


Limit of prop<»tionality. 


5,000 


25,000 


.00180 


.00094 




6,000 


30,000 


.00236 


.00118 




7,000 


35,000 


.00281 


.00140 




7,200 


36,000 


.00296 


.00148 




7,400 


37,000 


.00310 


.00155 




7,600 


38,000 


.00323 


.00162 




7,800 


39,000 


.00349 


.00174 


• 


8,000 


40,000 


.00403 


.00201 


Yield point. 


8,200 


41,000 


.00590 


.00295 




8,400 


42,000 


.00739 


.00370 




8,600 


43,000 


.00914 


.00457 




8,800 


44,000 


.01046 


.00523 




16,400 


82,000 






Tensile strength. 







Elongation of inch sections^ 0.25, 0.12 in. 
Diameter at fracture, 0.43 m. 
Position of fracture, 0.65 in. from the neck. 
Appearance of fracture, lamellar. 



SUMMARY. 

Lrlmit of proportionality 39,000 lb. per sq. In. 

Yield pomt 39, 000 lb. per sq. in. 

Tensile strength 82,000 lb. per sq. in. 

Modulus of elasticity — 27,600,000 lb. per sq. in. 

Elongation in 2 in '. 18. 5 per cent. 

Contraction of area 27. 4 per cent. 

After stressing to 39.000 lb. per sq. in.: 

Limit of proportionality 20,000 lb. per sq. in. 

Yield point 40,000 lb. per sq. in. 

Modulus of elasticity 26,600,000 lb. per sq. in. 
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OBDNANCE SPECIMENS. 



Test 14883. 

foboed steel no. 5 nayy. arsenal steel. 

Marks, 212 F. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gaged length, 2 in. 
Berry extensometer used, K2. 

Edelmann thermo-electric apparatus for determining elastic limit 
used. 



Applied loads. 


Elongatloxis. 


Galvanometer. 


' 

Remarks. 


Total. 


Per 

square 

inch. 


Ixi2 
inches. 


Per 
inch. 


Reading. 


Deflec- 
tion. 


Lb. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,200 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
50,000 
55,000 
60,000 
65,000 
70,000 
76,000 


In. 
0. 

.0003 
.0009 
.0013 
.0016 
.0020 
.0023 
.0026 
.0028 
.0028 
.0029 
.0029 
.0031 
.0280 
.0288 
.0297 
.0317 
.0340 
.0442 


In. 

0. 

.00015 

.00045 

.00065 

.00080 

.00100 

.00115 

.00130 

.00140 

.00140 

.00145 

.00145 

.00155 

.01400 

.01440 

.01485 

.01585 

.01700 

.0221 


Mm. 
70 
67 
64 
64 
66 
68 
69 
71 
73 
74 
75 
75 
77 
73 
75 
76 
77 
79 
78 
76 
72 
62 
39 


In. 



3 

6 

6 

4 

2 

1 

-1 

-3 

-4 

-6 

-5 

-7 

-3 

-5 

-6 

-7 

-9 

-8 

-5 

-2 

8 

31 


Limit of proportionality. 
Yield point. 

Elastic limit by galvanometer. 
Tensile strength. 



























Elongation of inch sections, 0.10, 0.37* in. 
Diameter at fracture, 0.37 in. 
Position of fracture, 0.70 in. from the neck. 
Appearance of fracture, Silky. 



SUMMARY. 

Limit of proportionality * 39,000 lb. per sq^ in. 

Elastic limlf by galvanometer 45,000 lb. -p&r sq. in. 

Yield point 40, 000 lb. per sq . in. 

Tensile strength 76^^000 lb. per sq. In. 

Elongation in 2 in 23. 5 per cent. 

Contraction of area 46. 2 per cent. 



ORDNANCE SPECIMENS. 
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Test 14899. 

forged steel no. 5 nayt. arsenal steel. 

Marks, 1526 F. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


EloDgatioiis. 


1 
Remarks. 


Per 






Total. 


square 
inch. 


In21ncbfl8. 


Per inch. 


• 


U. 


Lb. 


In. 


In. 




200 


1,000 


0. 


0. 




1,000 


5,000 


.00026 


.00013 




2,000 


10,000 


.00060 


.(NXKM) 




3,000 


15,000 


.00094 


.00047 




4,000 


20,000 


.00127 


.00064 




6,000 


25,000 


.00164 


.00082 




6,000 


30,000 


.00198 


.00099 




6,200 


31,000 


.00207 


.00104 




6,400 


32,000 


.00213 


.00107 




6,600 


33,000 


.00219 


.00110 




6,800 


34,000 


.00227 


.00113 




7,000 


35,000 


.00235 


.00118 




7,200 


36,000 


.00243 


.00122 




7,400 


37,000 


.00247 


.00124 




7,600 


38,000 


.00256 


.00128 




7,800 


39,000 


.00262 


• .00131 




8,000 


40,000 


.00260 


.00135 




8,200 


41,000 


.00277 


.00139 




8,400 


42,000 


.00285 


.00143 


" 


8,600 


43,000 


.00290 


.00145 




8,800 


44,000 


.00298 


.00149 




9,000 


45,000 


.00306 


.00153 




9,200 


46,000 


.00314 


.00157 


Tiimitof proportionality. 


9,400 


47,000 


.00321 


.00161 




9,600 


48,000 


.00335 


.00167 




9,800 


49,000 


.00372 


.00186 


Yield point. 


9,282 


46,410 


.01826 


.00913 




200 


1,000 


.01614 


.00807 


Set. 
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OBDKANGE SPECIMENS. 



Extensometer reset to zero. 



Applied load& 


Ekm^tlaiis. 


Remarks. 




Per 






TotaL 


square 
Inch. 


Inaioches. 


Per Inch. 




Lb. 


X6. 


In. 


In. 




200 


1,000 


0. 


0. 




1,000 


6,000 


.00022 


.00011 




2,000 


10,000 


.00057 


.00028 




3,000 


15,000 


.00094 


.00047 




4,000 


20,000 


.00128 


.00064 




5,000 


25,000 


.00164 


.00082 


Limit of proportionality. 


6,000 


30,000 


.00203 


.00101 




6,400 


32,000 


.00217 


.00108 




6,800 


34,000 


.00233 


.00117 




7,200 


36,000 


.00252 


.00126 




7,600 


38,000 


.00263 


.00132 




8,000 


40,000 


.00279 


.00140 




8,400 


42,000 


.00297 


.00149 




8,800 


44,000 


.00315 


.00157 




9,000 


45,000 


.00326 


.001&3 




9,200 


46,000 


.00355 


.00177 




9,400 


47,000 


.00540 


.00270 


Yield point. 


16,200 


81,000 






Tensile strength. 







Elongation of inch sections, 0.34*, 0.22 in. 
Diameter at fracture, 0.37 in. 
Position of fracture, 1.10 in. from the neck. 

Appearance of fracture, fine silky, open longitudinal seam in the 
stem. 

SUMMARY. 

Limit of proportionality 46,000 lb. per sq. In. 

Yield iwint 49, 000 lb. per sq. in. 

Tensile strength 81,000 lb. per sq. in. 

Modulus of euisticity 28,800,000 lb. per sq. in. 

Elongation in 2 in 28. per cent. 

Ck>ntraction of area 46. 2 per cent. 

After stressing to 49,000 lb. per sq. in.: 

Limit of proportionality 25,000 lb. per sq. in. 

Yield point 47 , 000 1 b . per sq . in. 

Modulus of elasticity 28,400,000 lb. per sq. in. 
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Test 14900. 



FORGED STEED NO. 5 NAVY. ARSENAL STEEL. 



Marks, 1540 F. 

iDiameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 



Total. 



Lb. 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,400 
9,546 
9,200 
9,400 
9,600 

200 



Per 

square 

inch. 



Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
47,730 
46,000 
47,000 
48,000 
1,000 



Elongations. 



In 2 inches. 



In. 



0. 



.00027 
.00061 
.00098 
.00130 
.00164 
.00201 
.00209 
.00214 
.00222 
.00228 
.00237 
.00244 
.00251 
.00257 
.00264 
.00272 
.00280 
.00285 
.00293 
.00302 
.00309 
.00318 
.00323 



.00663 
.00805 
.01536 
.01452 



Per inch. 



In. 



0. 



.00013 
.00030 
.00048 
.00065 
.00082 
.00101 
.00105 
.00107 
.00111 
.00114 
.00118 
.00122 
.00125 
.00128 
.00132 
.00136 
.00140 
.00143 
.00147 
.00151 
.00155 
.00150 
.00162 



.00331 
.00403 
.00768 
.00726 



Remarks. 



-j- 



Limit of proportionality. 
Yield point. 



Set. 



61783^— la- 
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Exteasometer reset to zero. 



Applied loads. 


Elongations. 


Remarlu. 




Per 






TotAl. 


square 
inoh. 


In 2 Inches. 


Per inch. 


I 
f 


Lb. 


Lb. 


In. 


In. 




200 


1,000 


0. 


0. 




1,000 


5,000 


.00019 


.00010 




2,000 


10,000 


.00055 


.00027 




3,000 


15,000 


.00090 


.00045 




4,000 


20,000 


.00128 


.00004 




5,000 


25,000 


.00165 


.00083 


Limit of proportionality. 


t),000 


30,000 


.00210 


.00105 




0,400 


32,000 


.00223 


.00111 




0,800 


34,000 


.00238 


.00119 




7,200 


36,000 


.00256 


.00128 




7,000 


•38,000 


.00271 


.00135 




8,000 


40,000 


.00288 


.00144 




8,400 


42,000 


.00306 


.00154 




8,000 


43,000 


.00317 


.00159 




8.800 


44,000 


.00326 


.00163 




9,000 


45,000 


.00340 


.00170 




9,200 


46,000 


.00415 


.00208 


Yield point. 


9,400 


47,000 


.00697 


.00349 




9,000 


48,000 


.00872 


.00436 




17,000 


85,000 






Teasile strength. 

1 







Elongation of inch sections, 0.26*, 0.31* in. 
Diameter at fracture, 0.35 in. 
Position of fracture, 1.20 in. from the neck. 
Appearance of fracture, fine silky, cup-shaped. 

SUMMARY. 

Limit of proportionality 47, 000 lb. per sq. in. 

Yield point 47, 730 lb . per sq . in. 

Tensile strength 85, 000 lb . per sq . in. 

Modulus of elasticity 28, 200, 000 lb. per sq. in. 

Elongation in 2 in 28. 6 per cent. 

Contraction of area 51.9 per cent. 

After stressing to 47,730 lb. per sq. in.: 

Limit of proportionality 25,000 lb. per sq. in. 

Yield point 46,000 lb. per sq. in. 

Modulus of elasticity 27,500,000 lb. per sq. in. 
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Test 14885. 

forged steel no. 3. arsenal steel. 

Marks, 273-F. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 
Berry's extensometer used, K2. 

Edelmann thermo-electric apparatus for determining elastic limit 
used. 



Applied loads. 


Elongation. 




y 










Galva- 
nometer 


Remarks. 










Total. 


Per square 
incn. 


In 2 
inches. 


Per inch. 


reading. 




Lb. 


Lb. 


In. 


In. 


In. 




200 


1,000 










1,000 


5,000 


0. 


0. 







2,000 


10,000 


.0004 


.00020 


- 1 




3,000 


15,000 


.0009 


.00045 


- 2 




4,000 


20,000 


.0013 


.00065 


- 3 




5,000 


25,000 


.0017 


.00085 


- 4 




6,000 


30,000 


.0021 


.00105 


- 5 




6,400 


32,000 


.0022 


.00110 


- 5 




6,800 


34,000 


.0023 


.00115 


- 6 




7,200 


36,000 


.0025 


.00125 


- 6 




7,600 


38,000 


.0026 


.00130 


- 7 




7,800 


39,000 


.0027 


.00135 


- 8 




8,000 


40,000 


.0028 


.00140 


- 9 




8,200 


41,000 


.0028 


.00140 


- 9 




8,600 


43,000 


.0030 


.00150 


- 9 




8,800 


44,000 


.0031 


.00155 


- 9 




9,000 


45,000 


.0032 


.00160 


- 9 




9,200 


46,000 


.0032 


.00160 


- 9 




9,400 


47,000 


.0034 


.00170 


-10 




9,800 


49,000 


.0084 


.00170 


-11 




10,000 


50,000 


.0035 


.00175 


-12 




10,200 


51,000 


.0036 


.00180 


-12 




10,600 


53,000 


.0037 


.00185 


-13 




10,800 


54,000 


.0038 


.00190 


-13 




11,000 


55,000 


.0089 


.00195 


-13 


(Limit of proportionidity. 
Yield point. 


11,300 


56,500 


.0050 


.00250 


-13 


# 










Elastic limit by galvanometer. 


11,800 


59,000 


.0190 


.00950 


-10 




13,000 


65,000 


.0350 


.01750 


- 6 




15,000 


75,000 


.0430 


.02150 


- 4 




16,000 
17,000 
18,000 
21,200 


80,000 






- 2 




85,000 






+ 2 




90,000 






+ 9 




106,000 








Tensile strength. 

1 


i 





Elongation of inch sections, 0.10, 0.26* in. 
Diameter at fracture, 0.38 in. 
Position of fracture, 0.60 in. from the neck. 
Appearance of fracture, silky. 

SUMMARY. 

Limit of proportionality 56,500 lb. per sq. in. 

Elastic limit by galvanometer 56,500 lb. per sq. in. 

Yield point 56,500 lb. per sq. in. 

Tensile strength 106,000 lb. per sq. in. 

Elongation in 2 in .' 18. per cent. 

Contraction of area v 43.3 per cent. 



1 1 
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Test 14866. 

forged steel no. 2. 

Marks, 255-F. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Inspectors' extensometer used on 2-in. length. 



Applied loads. 


In gauged length. 


Per inch. 


\ 
\ 

Remarks. 1 

1 

1 

1 


Total. 


Per 
square 
inch. 


Elongation. 


Set. 


Elongation. 


Set. 


Lb. 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
16,000 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
80,000 


In. 

0. 
.0002 
.0005 
.0006 
.0011 
.0014 
.0017 
.0021 
.0025 
.0026 
.0027 

.0033-. 0200 
.0260 


In. 
0. 

".oooi" 
'.6661' 
".'6662* 


In. 
0. 

.00010 
.00025 
.00040 
.00055 
.00070 
.00085 
.00105 
.00125 
.00130 
.00135 

.00165-. 0100 
.0130 
.0140 


In. 










1 

1 






.00005 


Limit of proportionality. 


.00005 


.0001 








Yield point. 






.0280 1 

1 








Tensile strength. 


1 









Elongation of inch sections, 0.16, 0.39* in. 
Diameter at fracture, 0.36 in. 
Position of fracture, 0.85 in. from the neck. 
Appearance of fracture, silky. 

SUMMARY. 

Limit of proportionality.... 30,000 lb. per sq. in. 

Elastic limit 30, 000 lb. per sq. in. 

Yield point 43, 000 lb. per sq. in. 

Tensile strength 80,000 lb. per sq. in. 

Elongation in 2 in 27. 5 per cent. 

Contraction of area 49.1 per cent. 
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Test 14894. 



FOBOED STEEL NO. 2. ARSENAL STEEL. 



Marks, 234-F. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


Elongations. 


Remarks. 


Per 


( 


Total. 


square 
inch. 


In 2 inches. 


Per inch. 




Lb, 


Lb. 


In. 


In. 




200 


1,000 


0. 


0. 




1,000 


5,000 


.00025 


.00013 




2,000 


10,000 


.00060 


.00030 




3,000 


15,000 


.00093 


.00047 




4,000 


20,000 


.00127 


.00064 




5,000 


25,000 


.00165 


.00083 


Limit of proportionality. 


6,000 


30,000 


.00201 


.00101 




6,200 


31,000 


.00206 


.00103 




6,400 


32,000 


.00213 


.00107 




6,600 


33,000 


.00221 


.00111 




6,800 


34,000 


.00229 


.00115 


• 


7,000 


35,000 


.00236 


.00118 


« 


7,200 


36,000 


.00248 


.00124 




7,400 


37,000 


.00262 


.00131 




7,600 


38,000 


.00272 


.00136 


Yield point. 


7,800 


39,000 


.00399 


.00199 




8,000 


40,000 


.00631 


.00316 




8,200 


41,000 


.00839 


.00419 




8,400 


42,000 


.01046 


.00523 




8,600 


43,000 


.01588 


.00794 




200 


1,000 


.01272 


.00636 


Set. 
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ORDNANCE SPECIMENS. 



Extensometer reset to zero. 



Applied loads. 


Elongations. 


Remarks. 




Per 


1 

1 


Total. 


square 


In 2 inches. 


Per inch. 


f 
1 




inch. 








Lb. 


Lb. 


In. 


In. 




aoo 


1,000 


0. 


0. 




1,000 


5,000 


.00023 


.00012 




2,000 


10,000 


.00067 


.00029 




3,000 


15,000 
17,000 
20,000 


.00095 


.00047 


T/imit of proportionality. 


4,000 


.00132 


.00066 


5,000 


25,000 


.00169 


.00085 




6,000 


30,000 


.00212 


.00106 




6,200 


31,000 


.00221 


.00111 




6,400 


32,000 


.00226 


.00113 




6,600 


33,000 


.00235 


.00118 




6,800 


34.000 


.00242 


.00121 




7,000 


35,000 


.00251 


.00125 




7,200 


36,000 


.00259 


.00130 




7,400 


37,000 


.00266 


.00133 




7.600 


38,000 


.00276 


.00138 




7,800 


39,000 


.00285 


.00143 




8,000 


40,000 


.00298 


.00149 




8,200 


41,000 


.00312 


.00156 




8,400 


42,000 


.00323 


.00162 




8,600 


43,000 


.00341 


.00171 




8,800 


44,000 


.00388 


.00194 


Yield points 1 


9,000 


45,000 


.00577 


.00289 


1 
1 


9,200 


46,000 


.00747 


.00374 




9,400 


47,000 


.00967 


.00484 


1 


200 


1,000 


.00612 


.00806 


Set. 


16,500 


82,500 






Tensile strength. 







Elongation of inch sections, 0.19, 0.36* in. 
Diameter at fracture, 0.33 in. 
Position of fracture, 1.25 in. from the neck. 
Appearance of fracture, fine silky. 



SUMMARY. 

Limit of proportionaUty r 25,0001b. persq. in. 

Yield pomt 38,0001b. persq. in. 

Tensile strength 82,5001b. persq. in. 

Modulus of elasticity 20, 700, 000 lb. per sq. in. 

E longation in21n 27.5 per cent. 

Contraction of area 57. 2 per cent. 

After stressing to 43,000 lb. per sq. in.: 

Limit of proportionality 17, 000 lb. per sq. in. 

Yield point 44, 000 lb. per sq. in. 

Modulus of elasticity i 28, 700, 000 lb. per sq. in. 
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Test 14869. 



GUN STEEL. TRUNNION HOOP 6-IN. GUN. 



Marks, 1743 F-C. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged length, 2 in. 



Applied loads. 


Elongations. 


Remarks. 


Total. 


Per 

square 

inch. 


In 2 inches. 


Per inch. 


Lb, 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8.600 
8.800 
0.000 

9.200 

9.400 
9,600 
10,000 
10,400 
10,800 
11,200 
12.000 
18,500 


Lb, 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 

46,000 

47,000 
48,000 
50,000 
52,000 
54.000 
56,000 
60,000 
92,500 


In, 
0. 
0. 

.0002 
.0006 
.0010 
.0014 
.0018 
.0022 
.0025 
.0026 
.0027 
.0028 
.0029 
.0030 
/ .0082 
\ .0068 
.0135 
.0190 
.0218 
.0240 
.0270 
.0315 
.0380 


In. 

0. 

0. 

.00010 
.00030 
.00060 
.00070 
.00090 
.00110 
.00125 
.00130 
.00135 
.00140 
.00145 
.00150 
.00160 
.00340 
.00675 
.00950 
.01090 
.01200 
.01350 
.01575 
.01900 


Limit of proportionali: y. 
Ivield point. 

Tensile strength. 







Elongation of inch sections, 0.29*, 0.24 in. 
Diameter at fracture, 0.38 in. 
Position of fracture, at middle of length. 
Appearance of fracture, silky. 



SUMMARY. 

Limit of proportipnality 43, 000 lb. per sq. in. 

Yield point 46, 000 lb. per sq. in. 

Tensile strength 92, 500 lb. per sq. in. 

EIoDgation in 2 in 26. 5 per cent. 

Contiaction of area 43. 3 per cent. 
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Test 14872. 



STUDENT OFPIGER3 TEST. ARSENAL STEEL. 



Marks, INGOT 26. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometor used on 2-in. longtli. 



Applied loads. 


Elongations. 


Remarks. 

1 


Total. 


Per 

square 

inch. 


In 2 inches. 


Per inch. 


Lb. 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
8,200 
8,400 
8,000 
8,800 
9,000 
9,200 
9,400 
16,400 


Lb. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
82,000 


In. 
0. 
.00022 
.00058 
.00098 
.00130 
.00163 
.00200 
.00240 
.00277 
.00288 
.00294 
.00308 
.0a309 
.00317 
.00132 
.00548 


In. 
0. 
.00011 
.00029 
.00049 
.00065 
.00081 
.00100 
.00120 
.00138 
.00144 
.00147 
.00154 
.00155 
.00159 
.00166 
.00274 


Limit of proportional ily 
Yield point . 
Tensile strength. 









Elongation of inch sections, 0.32*, 0.19 in. 
Diameter at fracture, 0.41 in. 
Position of fracture, 1 in. from the neck 
Appearance of fracture, dull silky. 

SUMMARY. 

Limit of proportionality 44, 000 lb. per sq. in. 

Yield point 46,0001b. per sq. in. 

Tensile strength 82,000 lb. per sq. in. 

Modulus of elasticity 27,500, 000 lb. per sq. in. 

Elongation in 2 in 25. 5 per cent. 

Contraction of area 34. per cent. 
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Test 14870. 

student ofpioebs' test. ex. 25. arsenal steel. 

Marks, 1450F-25. 
Diameter, 0.505 in. 
Sectional area, 0.20 sq. in. 
Gauged lengths, 2 in. 
Berry's extensometer used, K2. 

Edelmann's thermo-electric apparatus for determining elastic 
limit used. 



Applied loads. 


Elongations. 


Galvanometer. 


Remarks. 




Per 

square 

inch. 










Total. 


In2 
inches. 


Per inch. 


Reading. 


Deflec- 
tion. 




Lb. 


Lb. 


In. 


In. 


Mm. 


Mm. 


1 


200 


1,000 


0. 


0. 


57 







1,000 


5,000 


.0001 


.00005 


57 







2,000 


10,000 


.0003 


.00015 


57 







3,000 


15,000 


.0007 


.00035 


58 


-1 




4,000 


20,000 


.0011 


.00055 


58 


-1 




5,000 


25,000 


.0014 


.00070 


59 


-2 




6,000 


30,000 


.0018 


.00090 


59 


-2 




7,000 


35,000 


.0021 


.00105 


59 


-2 


Elastic limit by galvanometer. 


8,000 


40,000 


.0025 


.00125 


58 


-1 


Limit of proportionality. 


8,200 


41,000 


.0026 


.00130 


57 







8,400 


42,000 


.0028 


.00140 


57 







8,600 


43,000 


.0030 


.00160 


56 


1 




8,800 


44,000 


.0042 


.00210 


56 


1 


Yield point. 


9,000 


45,000 


.0102 


.00510 


53 


4 




9,200 


46,000 


.0114 


.00570 


52 


5 




9,400 


47,000 


.0126 


.00630 


52 


5 




9,600 


48,000 


.0135 


.00675 


52 


5 




9,800 


49,000 


.0150 


.00750 


51 


6 




10,000 


50,000 


.0184 


.00920 


50 


7 




11,000 


55,000 


.0240 


.01200 


48 


9 




12,000 


60,000 


.0335 


.01675 


45 


12 


J 


18,300 


91,500 






. .- 




Tensile strength. 




1 I 



Elongation of inch sections, 0.17, 0.33* in. 
Diameter of fracture, 0.40 in. 
Position of fracture, 1.35 in. from the neck. 

Appearance of fracture, dull silky 70 per cent; fine granular 30 per 
cent. 

SUMMARY. ^ 

Limit of proportionality 40,000 lb. per sq. in 

Elastic limit by galvanometer 35,000 lb. per sq. in. 

Yield point 44,000 lb. per sq. in. 

Tensile strength 91 , 500 lb. per sq. In. 

Elongation in 2 in 25. per cent. 

Contraction of area 1 37. 2 per cent. 
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Test 14865. 

nickel steel no. 2 navy. arsenal steel. 

Marks, 86F. 

Diameter, 0.505 in. ^ 

Sectional area, 0.20 in. 

Gauged length, 2 in. 

Inspectors' extensometer used on 2-in. length. 



Applied loads. 


Elongations. 


Remarks. 


Total. 


Per 

square 

inch. 


In 2 inches. 


Per inch. 


Lb. 

200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 


Lh. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
43,000 
45,000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,000 
95,500 


In. 

0. 

.0002 
.0006 
.0010 
.0014 
.0018 
.0021 
.0025 
.0028 


In. 
0. 

.00010 
.00030 
.00050 
.00070 
.00090 
.00105 
.00125 
.00140 


Limit of proportionality. 
Yield point. 

Tensile strength. 


9,000 
10,000 


.0032 
.0038 


.00160 
.00190 


10,400 
10,800 
11,200 
ll,fi00 
19,100 


.0068 
.0158 
.0192 
.0235 


.00340 
.00790 
.00960 
.01175 







Elongation of inch sections, 0.12, 0.38* in. 
Diameter at fracture, 0.34 in. 
Position of fracture, 0.90 in. from the neck. 
Appearance of fracture, silky. 

SUMMARY. 

Limit of proportionality 43,000 lb. per sq. in. 

Yield i>omt 51, 000 lb. per sq. in. 

Tensile strength 95,500 lb. per sq. In. 

Elongation In 2 in 25 per cent. 

Contraction of area 54. 6 per cent. 
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Test 14892. 



NICKEL STEEL NO. 2. ARSENAL STEEL, 

Marks, 204-F. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


Elongations. 


Remarks. 




Per 






Total. 


sqnare 
inch. 


In 2 inches. 


Per Inch. 




Lb. 


U, 


In. 


In. 




200 


1,000 


0. 


-0. 




1,000 


5,000 


.00027 


.00013 




2,000 


10,000 


.00062 


.00031 




3,000 


15,000 


.00096 


.00049 




4,000 


20,000 


.00133 


.00066 




5,000 


25,000 


.00171 


.00086 




6,000 


30,000 


.00205 


.00103 




7,000 


35,000 


.00239 


.00120 




7,200 


36,000 


.00251 


.00126 




7,400 


37,000 


.00260 


.00130 




7,600 


38,000 


.00261 


.00130 




7,800 


39,000 


.00268 


.00134 




8,000 


40,000 


.00281 


.00140 




8,200 


41,000 


.00287 


.00144 




8,400 


42,000 


.00289 


.00145 




8,600 


43,000 


.00299 


.00150 




8,800 


44,000 


.00305 


.00153 




9,000 


45.000 


.00313 


.00157 




9,200 


46,000 


.00317 


.00150 




9,400 


47,000 


.00327 


.00163 




9,600 


48,000 


.00332 


.00166 




9,800 


49,000 


.00339 


.00170 




10,000 


50,000 


.00348 


.00174 




10,200 


51,000 


.00355 


.00177 




10,400 


52,000 


.00362 


.00181 




10,600 


53,000 


.00372 


.00186 




10,800 


54,000 


.00375 


.00188 




11,000 


55,000 


.00389 


.00194 




11,200 


56,000 


.00390 


.00195 




11,400 


57,000 


.00394 


.00197 




11,600 


58,000 


.00405 


.00202 


Limit of proportionality. 


11,800 


50,000 


.00414 


.00207 




12,000 


60,000 


.00429 


.00214 




12,200 


61,000 


.004.% 


.00215 




12,400 


62,000 


.00447 


.00224 




12,600 


63,000 


.00455 


.00228 




12,800 


64,000 


.00464 


.00232 




12,900 


64,500 


.00759 


.00380 


Yield point. 


12,000 


60,000 


.00799 


.00399 




12,200 


61,000 


.00880 


.00440 




11,474 


57,370 


.01925 


.00963 




200 


1,000 


.01478 


.00739 


Set. 
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Extensometer reset to zero. 



Applied loads. 


Elongations. 


Remarks. 




Per 






Total. 


square 
inch. 


Tn 2 inches. 


Per inch. 




Lb. 


Lb. 


In. 


In. 




200 


1,000 


0. 


0. 




1,000 


5,000 


.00027 


.00014 




2,000 


10,000 


.00061 


.00a30 


, 


3,000 


15,000 


.00094 


.00047 




4,000 


20,000 


.00135 


.00067 




5,000 


25,000 


.00177 


.00089 




6,000 


30,000 


.00210 


.00105 


Limit of proportionality. 


7,000 


35,000 


.00250 


.00125 


i 


7,200 


36,000 


.00264 


.00132 




7,400 


37,000 


.00271 


.00136 




7,600 


38,000 


.00273 


.00137 




7,800 


39,000 


.00282 


.00141 




8.000 


40,000 


.00290 


.00145 




8,200 


41,000 


.00302 


.00161 




8,400 


42,000 


.00307 


.00154 




8,600 


43,000 


.00316 


.00158 




8,800 


44,000 


.00326 


.00163 




9,000 


45,000 


.00331 


.00165 




9,200 


46,000 


.00341 


.00171 




9,400 


47,000 


.0a'J47 


.00174 




9,600 


48,000 


.00356 


.00178 


1 


9,800 


49,000 


.00364 


.00182 




10,000 


60,000 


.00375 


.00188 




10,200 


51,000 


.00385 


.00193 




10,400 


52,000 


.00392 


.00196 




10,600 


53,000 


.00402 


.00201 




10,800 


54,000 


.00412 


.00206 




11,000 


55,000 


.00421 


.00211 




11,200 


56,000 


.00434 


.00217 




11,400 


57,000 


.00446 


.00223 




11,600 


58,000 


.00462 


.00231 




11,800 


59,000 


.00515 


.00258 




12,000 


60,000 


.00665 


.00332 


Yield point. 


12,200 


61,000 


.01520 


.00760 




19,300 


96,500 






Tensile strength. 








Elongation of inch sections, 0.17, 0.35* in. 
Diameter at fracture, 0.37 in. 
Position of fracture, 1.10 in. from the neck. 
Appearance of fracture, fine, silky. 



Summary. 

Limit of proportionaUty 68,0001b. per sq. In. 

Yield point 64,500 lb. per sq. in. 

Tensile strength 96, 500 lb. per sq. in. 

Modulus of^astlcity 28,000,000 lb. per sq. in. 

Elongation in 2 in 26.0 per cent. 

Contraction of area 46. 2 per cent. 

After stressing to 64,500 lb. per sq. in.: 

Limit of proportionality 30, 000 lb. per sq. in. 

Yield point 60,000 lb. per sq. in. 

Modulus of elasticity 26, 700, 000 lb. per sq. in. 
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Test 14893. 



NICKEL STEEL NO. 2. ARSENAL STEEL. 

Marks, 206-F. 

Diameter, 0.505 in. 

Sectional area, 0.20 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


Elougations. 


Remarks. 




Per 






Total. 


sqaare 
inch. 


In 2 Inches. 


Per inch. 


1 


Lb. 


Lb. 


In. 


In. 




200 


1,000 


0. 


0. 




1,000 


5,000 


.00026 


.00013 




2,000 


10,000 


.00061 


.00031 




3,000 


, 15,000 


.00097 


.00049 




4,000 


20,000 


.00131 


.00066 




5,000 


25,000 


.00167 


.00084 




6,000 


30,000 


.00203 


.00101 




7,000 


35,000 


.00239 ' 


.00120 




7,200 


36,000 


.00248 


.00124 




7,400 


37,000 


.00253 


.00126 




7,600 


38,000 


.00261 


.00130 




7,800 


39,000 


.00267 


.00133 




8,000 


40,000 


.00276 


.00138 




8,200 


41,000 


.00284 


.00142 




8,400 


42,000 


.00290 


.00146 




8,600 


43,000 


.00297 


.00149 




8,800 


44,000 


.00306 


.00153 




9,000 


45,000 


.00313 


.00157 




9,200 


46,000 


.00321 


.00160 




9,400 


47,000 


.00326 


.00163 




9,600 


48,000 


.00332 


.00166 




9,800 


49,000 


.00341 


.00170 




10,000 


50,000 


.00347 


.00174 




10,200 


51,000 


.00355 


.00178 




10,400 


62,000 


.00362 


.00181 




10,600 


53,000 


.00372 


.00186 




10,800 


54,000 


.00377 


.00189 




11,000 


55,000 


.00388 


.00194 




11,200 


56,000 


.00394 


.00197 


T/imit of proportionality. 


11,400 


57,000 


.00401 


.00201 




11,600 


5S,000 


.00410 


.00205 




11,800 


59,000 


.00426 


.00213 




12,000 


60,000 






Yield point. 


11,076 


55,380 


*"*.'66835** 


'"".mu" 




. 200 


1,000 


.01636 


.00768 


Set. 
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Extensometer reset to zero. 



Applied loads. 


Elongations. 


Remarks. 




Per 






Total. 


square 


In 2 indies. 


Per inch. 






Inoh. 








U. 


Lb, 


In, 


In, 




200 


1,000 


0. 


0. 




1,000 


5,000 


.00028 


.00014 




2,000 


10,000 


.00062 


.00031 




3,000 


15,000 


.00097 


.00049 




3,600 


18,000 






Limit of proportionality. 


4,000 


20,000 


.00135 


.00068 


5,000 


25,000 


.00174 


.00087 




6,000 


30,000 


.00213 


.00107 




7,000 


35,000 


.00251 


.00125 




7,200 


36,000 


.00262 


.00131 




7,400 


37,000 


.00267 


.00134 




7.600 


38,000 


.00277 


.00138 




7,800 


39,000 


.00284 


.00142 




8,000 


40,000 


.00292 


.00146 




8,200 


41,000 


.00802 


.00151 




8,400 


42,000 


.00309 


.00155 




8,600 


43,000 


.00316 


.00158 




8,800 


44,000 


.00326 


.00163 




9.000 


45,000 


.00331 


.00166 




9,200 


46,000 


.00346 


.00173 




9,400 


47,000 


.00350 


.00175 




9,600 


48,000 


.00359 


.00179 




9,800 


49,000 


.00367 


.00184 




10,000 


50,000 


.00379 


.00189 




10,200 


51,000 


.00389 


.00195 




10,400 


52,000 


.00899 


.00199 




10,600 


53,000 


.00410 


.00205 




10,800 


54,000 


.00426 


.00213 




11,000 


55,000 


.00450 


.00225 




11,200 


56,000 






Yield point. 


10.506 


52,530 


.00570 


.00285 


18,000 


90,000 






Tensile strength. 







Elongation of inch sections, 0.38*, 0.20 in. 
Diameter at fracture, 0.33 in. 
Position of fracture, 1.35 in. from the neck. 
Appearance of fracture, fine silky, cup shaped. 

SUMMARY. 

Limit of proportionality 56,000Ib.per8q.in. 

Yield pomt 60, 000 lb. per sq. in. 

Tensile strength 90,0001b. per sq.in. 

Modulus of elasticity 28, 200, 000 lb. per sq. in. 

Elongation in 2 in 29. per cent. 

Contraction of area. 57. 2 per cent. 

After stressing to 60,000 lb. per sq. in.: 

Limit of proportionality 18, 000 lb. per sq. in. 

Yield pomt 56,000 lb. per sq. in. 

Modulus of elasticity < 28, 000, 000 lb. per sq. in. 
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Test 14903. 

bronze no. 3. absenal bronze. 

Marks, 4324. 

Diameter, 0.798 in. 

Sectional area, 0.50 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


Elongatioiis. 


Remarks. 


Total. 


Per 

square 

inch. 


In2{iichA8. 


Per inch. 


Lb. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

1,000 


Lb. 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

32,000 

2,000 


In. 
0. 

.00031 
.00060 
.00091 
.00121 
.00155 
.00186 
.00227 
.00279 
.00331 
.00414 
.00497 
.00626 
.00823 
.01096 
.01528 
.01138 


In. 
0. 

.00015 
.00030 
.00045 
.00061 
.00077 
.00093 
.00113 
.00140 
.00166 
.00207 
.00248 
.00313 
.00411 
.00548 
.00764 
.00569 


Limit of proportioiulity. 
Set. 



Extensometer reset to zero. 



1,000 


2,000 


0. 


0. 




2,000 


4,000 


.00033 


.00017 




3,000 


6,000 


.00064 


.00082 


f 


4,000 


8,000 


.00095 


.00047 


f • 


5,000 


10,000 


.00128 


.00064 




6,000 


12,000 


.00164 


.00082 




7,000 


14,000 


.00198 


.00099 




8,000 


16,000 


.00232 


.00116 




9,000 


18,000 


.00269 


.00135 




10,000 


20,000 


.00309 


.00155 




11,000 


22,000 


.00346 


.00173 




12,000 


24,000 


.00389 


.00195 




13,000 


26,000 


.00430 


.00215 




14,000 


28,000 


.00476 


.00238 




15,000 


30,000 


.00526 


.00263 




16,000 


32.000 


.00592 


.00296 




17,000 


34,000 


.01158 


.00579 




34,400 


68,800 






Tennile strength, 







Elongation of inch sections, 0.26*, 0.20 in. 
Diameter at iracture, 0.69 in. 
Position of fracture, 1.20 in. from the neck. 
Appearance of fracture, light yellow. 

SUMMARY. 

Limit of broportionality 10, 000 lb. per sq. in. 

Tensile strength ^ 68, 800 lb. per sq. in. 

Modulus of etesticity 13, 400, 000 lb. per sq. in. 

E longation in2in. 23.0 pejs cent . 

Contraction of area 25. 2 per cent. 

After a set of 0.00569 in. per in. elongation: 

Limit of proportionality 10, 000 lb. per sq. in. 

Mofluliis of elaeticity 12, 600, 000 lb. i)er sq. in. 
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Test 14867. 



BRONZE NO. 4. ARSENAL BRONZE. 

Marks, 4218. 

Diameter, 0.798 in. 

Sectional area, 0.50 sq. in. 

Gauged length, 2 in. 

Inspectors' extensometer used on 2-in. length. 



Applied loads. 


Elongations. 






Per 






• Remarks 


Total. 


square 
inch. 


In2incltos. 


Per inch. 




Lb. 


U. 


In. 


In. 




SOO 


1,000 


0. 


0. 




2,500 


5,000 


.0006 


.00030 




5,000 


10,000 


.0014 


.00070 


Limit of proportionality. 


7,500 


15,000 


.0025 


.00125 




10,000 


20,000 


.0042 


.00210 




12,600 


25,000 


.0075 


.00375 




15,000 


30,000 


.0159 


.00795 




15,600 


31,000 


.0185 


.00925 




16,000 


32,000 


.0217 


.01085 




16,500 


33,000 


.0256 


.01280 




17,000 


34,000 


.0300 


.01500 




17,600 


35,000 


.0348 


.01740 




18,000 


36,000 


.0385 


.01925 




18,500 


37,000 


.0453 


.02265 




19,000 


38,000 


.0515 


.02575 




19,500 


39,000 


.0570 


.02850 




20,000 


40,000 


.0658 


.03290 




20,500 


41,000 


.0694 


.03470 




21,000 


42,000 


.0840 


.04200 




32,900 


65,800 






Tensile strength. 











Elongation of inch sections: 0.42, 0.43 in. 
Diameter at fracture, 0.62 in. 
Position of fracture, 1.40 in. from the neck. 
Appearance of fracture, light yellow 

SUMMARY. 

Limit of propiMtionality 10, 000 lb. per sq. in. 

Tensile strength 65, 800 lb. per sq. in. 

Elongation in 2 in 42 5 per cent. 

Contraction of area -. 39. 6 per cent. 
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bronze no. 4. absenal bbonze. 
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Marks, 4308. 

Diameter, 0.798 iii. 

Sectional area, 0.50 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


ElongatloDS. 


Remarks. 




Per 






Total. 


square 
inch. 


In 2 inches. 


Per inch. 




Lh. 


Lb. 


In, 


In, 




1,000 


2,000 


0. 


a 




2,000 


4,000 


.00025 


.00013 




3,000 


6,000 


.00053 


.00027 


Limit of proportionality. 


4,000 


8,000 


.00065 


.00042 




5,000 


10,000 


.00115 


.00058 




6,000 


12,000 


.00152 


.00076 




7,000 


14,000 


.00197 


.00098 




8,000 


16,000 


.00247 


.00124 




9,000 


18,000 


.00316 


.00158 




10,000 


20,000 


.00305 


.00198 




11,000 


22,000 


.00485 


.00243 




12,000 


24,000 


.00615 


.00307 


^ 


13,000 


26,000 


.00755 


.00377 




14,000 


28,000 


.00962 


.00401 




15,000 


30,000 


.01305 


.00653 




1,000 


2,000 


.01116 


.00556 


Set. 



Extensometer reset to zero. 



1,000 


2,000 


0. 


0. 




2,000 


4,000 


.00030 


.00015 




3,000 


6,000 


.00059 


.00030 




4,000 


8,000 


.00091 


.00045 




5,000 


10,000 


.00123 


.00061 


Limit of proportionality. 


6,000 


12,000 


.00157 


.00079 




7,000 


14,000 


.00193 


.00096 




8,000 


16,000 


.00227 


.00113 




9,000 


18,000 


.00264 


.00132 




10,000 


20,000 


.00308 


.00154 




11,000 


22,000 


.00340 


.00170 




12,000 


24,000 


.00383 


.00191 




13,000 


26,000 


.00424 


.00212 




14,000 


28,000 


.00473 


.00236 




15,000 


30,000 


.00527 


.00263 




16,000 


32,000 


.00600 


.00300 




34,600 


60,200 






Tensile strength. 







Elongation after fracture: 0.76 in. in 2 in. =38 per cent. 
Elongation of inch sections: 0.38*, 0.38* in. 
Diameter at fracture, 0.64 in. 
Contraction of area, 35.7 per cent. 
Position of fracture, 1.40 m. from the neck. 
Appearance of fracture, light yellow, oblique. 

SUMMARY. 

Limit of proportionality 6,000 lb. per sq.in. 

Tensile strength 69,200 lb. per sq.in. 

Modulus of elasticity 14,000,000 lb. per sq.in. 

After a set of 0.00558 in. per in. elongation: 

Limit of proportionality 10,000 lb. per sq.in. 

Modulus of elasticity 13,000,000 lb. per sq.in. 

61783°— 13 6 
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Test 14902. 

BBONZ^fi NO. 4. ARSENAL BRONZE. 

Marks, 4317. 

Diameter, 0.798 in. 

Sectional area, 0.50 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


Elongation. 


Remarks. 




Per 


1 


Total. 


square 
inch. 


In 2 inches. 


Per inch. 




Lb, 


Lb. 


/«. 


In. 




1,000 


2,000 


0. 


0. 




2,000 


4,000 


.00026 


.00013 




3,000 


6,000 


.00057 


.0rH)29 




4,000 


8,000 


.00065 


.00042 


limit of proportionality. 


5,000 


10,000 


.00118 


.00069 




6,000 


12,000 


.00151 


.00076 




7,000 


14,000 


.00197 


.00098 




8,000 


16,000 


.00260 


.00130 




9.000 


18,000 


.00351 


.00176 




10,000 


20,000 


.00468 


.00234 


* 


11,000 


22,000 


.00618 


.00309 




12,000 


24,000 


.00829 


.00415 




13,000 


26,000 


.01146 


.00573 




14,000 


28,000 


.01536 


.007(« 




1,000 


2,000 


.01032 


.00516 


Set 



Extensometer reset to zero. 



1,000 


2,000 


0. 


0. 


• 


2,000 


4,000 


.00029 


.00015 




3,000 


6,000 


.00059 


.00030 




4,000 


8,000 


.00088 


.00044 




5,000 


10,000 


.00123 


.00062 




6,000 


12,000 


.00153 


.00076 




7,000 


14,000 


.00185 


.00093 




8,000 


16,000 


.00224 


.00112 




9,000 


18,000 


.00261 


.00130 




10,000 


20,000 


.00301 


.00160 




11,000 


22,000 


.00342 


.00171 




12,000 


24,000 


.00389 


.00194 




13,000 


26,000 


.00438 


.00219 




14,000 


28,000 


.00506 


.00253 




15,000 


30,000 


.01137 


.00569 




31,900 


63,800 






Tensile strength. 







Elongation of inch sections, 0.46*, 0.43* in. 
Diameter at fracture, 0.61 in. 

Position of fracture, 1.6 in. from the neck. Appearance of frac- 
ture, light yellow. 

SUMMARY. 

Limit of proportionality 8, 000 lb. per sq. in. 

Tensile strength 63,800 lb. per sq. in. 

Modulus of elastioity 14,000,000 lb. per sq. in. 

Elongation in 2 in 44.5 per cent 

Contraction of area 41.6 per cent. 

After a set of 0.00516 in. per in. elongation: 

Limit of proportlonali ty 8000 lb . per sq. In. 

Modulos of elasticity 13, 700,000 lb. per sq.tn. 
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Test 14904. 



BRONZE NO. 4. ARSENAL BRONZE. 

Marks, 4354. 

Diameter, 0.798 in. 

Sectional area, 0.50 sq. in. 

Gauged length, 2 in. 

E^mig extensometer used on 2-in. length. 



Applied loads. 


ElongaUoQ. 


Remarks. 




Per 






Total. 


square 


Tn 2 inches. 


Per inch. 




Lb. 


Lb. 


In. 


In. 




1,000 


2,000 


0. 


0. 




2,000 


4,000 


.00031 


.00016 




3,000 


6,000 


.00053 


.00027 


Limit of proportionality. 


4,000 


8,000 


.00066 


.00042 




6,000 


10,000 


.00119 


.00069 




6,000 


12,000 


.00161 


.00081 




7,000 


14,000 


.00212 


.00106 




8,000 


16,000 


.00277 


.00139 




9,000 


18,000 


.00369 


.00186 




10,000 


20,000 


.00409 


.00234 




11,000 


22,000 


.00579 


.00289 




12,000 


24,000 


.00726 


.00363 




13,000 


26,000 


.00947 


.00474 




14,000 


28,000 


.01290 


.00645 




1,000 


2,000 


.00789 


.00394 


Set. 


33,300 


66,600 






Tensile strength. 







Elongation of inch sections^ 0.39, 0.43* in. 
Diameter at fracture, 0.63 in. 
Position of fracture, at middle of stem. 
Appearance of fracture, light yellow, oblique. 

SUMMARY. 

Limit of proportionality 6, 000 lb. per sq. in. 

Tensile snei%th 66, 600 lb. per sq. in. 

Modulus of elasticity 15,000,000 lb. per sq. in. 

Elongation in 2 in 41.0 per cent. 

Contraction of area. 37. 7 per cent. 
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ORDNANCE SPECIMENS. 



Test 14905. 



BRONZE NO. 4. ARSENAL BRONZE. 



Marks, 4357. 

Diameter, 0.798 in. 

Sectional area, 0.50 sq. in. 

Gauged length, 2 in. 

Ewing extensometer used on 2-in. length. 



Applied loads. 


Elongations. 


Remarks. 




Per 






Total. 


square 
Inch. 


In 2 inches. 


Per inch. 




Lb. 


Lb. 


In. 


In. 




1,000 


2,000 


0. 


0. 




2,000 


4,000 


.00030 


.00015 




3,000 


6,000 


.00056 


.00028 




4,000 


8,000 


.00083 


.00042 




5,000 


10,000 


.00115 


.00057 


Limit of proportionality. 


6,000 


12,000 


.00150 


.00075 




7,000 


14,000 


.00192 


.00096 




8,000 


16,000 


.00249 


.00125 




9,000 


18,000 


.00340 


.00170 




10,000 


20,000 


.00452 


.00226 




11,000 


22,000 


.00598 


.00299 




12,000 


24,000 


.00775 


.00388 


. 


13,000 


26,000 


.01040 


.00520 




14,000 


28,000 


/ .01423 
\ .01443 


.00712 
.00722 




1,000 


2,000 


.00944 


.00472 


Set. 


32,100 


64,200 






Tensile strength. 







Elongation of inch sections, 0.42, 0.48* in. 
Diameter at fracture, 0.61 in. 
Position of fracture, 1.30 in. from the neck. 
Appearance of fracture, light yellow, oblique. 



SUMMARY. 

Limit of proportionality 10, 000 lb. per sq. in. 

Tensile strength 64,200 lb. per sq. in. 

Modulus of elasticity 14,000,000 lb. per sq. in. 

Elongation in 2 in 45. per cent. 

Contraction of area 41. 6 per cent. 
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COLUMN PKOQRAMME. 




1*1 
ill 

OS 

ii 




No. 14910. 

Built I column. 

Figure 1, 60,000-lb. carbon steel. 

Length of column, 12 ft. 10.80 in. 

Weight, 413 lbs. 

Sectional area, 9.018 sq. in. 

Gauge lengths as per sketch. 

Pin ends, figure 3, pins vertical in plane of web. 

Length from center to center of pins, 1 3 ft. 7.50 in. 



I 



-ABOUT f 2ill'^iLLED LENGTH 






j\ -0- -Q-Q- — ^ -0 — o — o-o-^-o-o^o-^ /d ^^nl 



4 ANGLES 2V^ 2k"x 12-11" 



Fig.l 



1 PLATE 6"X9'a"X 12-n" 



g: 






-ABOUT 15-734 MILLED LENGTH 



I 



I 



■5*^ 



^ -Q- Q Q - Q Q - Q (b 



UJ 



^ — (^--0— O-^— O- Q d) 



-0- O - Q " O — ^ Q-^ — Q- — ^< t> Q - Q Q -^-^ 



4 ANGLES 2VX 2j^"xVX ISW^^" 



O 

.UJ 



S 1 



1 PLATE 6'^ Jj/'X 15-7?/;' 




Fig.2 



ALL RIVETS ^'DIAM ETER " 




kr- 



■7J/J 



[H"CAP SCREWS I ; 
^'SET SCREWS I— 



2 



i'l^iV 



i I 
I I 
I I 



-iTi *z^- — 







ANGLES 4''X S^XV^" 

AXIS OF PINS IN THE PLANE OF THE WEB. 

Fig.3 
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COLTTMK PROGRAMME. 



STRESS-LB. PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 GAUGE LENGTH, 
.0002 .0006 .0010 .0014 .0018 .0022 .0026 

.0004 .0008 .0012 .0016 .0020 .0024 COMPRESSION - IN. PER IN. 

TEST NO. 14910. 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE A. 



I 



11 



s 



the east at middle of length. 



ComiHWh 
sion 



incl 



r 



In. 
0. 
0. 
0. 
0. 
.00007 
.00006 
.00005 
.000C6 
-.00001 
-.00002 
-.000031 
-.00001 
.00019 
.00016 
.00014 
.00014 
.00020 
.00027 
.00024 
.00026 
.00039 
.00038 
.00035 
.00036 
.00050 
.00048 
.00046 
.00048 
.00059 
.00062 
.00061 
.00060 
.00066 
.00076 
.00076 
.00069 
.00074 
.00095 
.00095 
.00078 
-.00001 
.00007 
.00011 
.00006 
.00082 
.00090 
.00093 
.00088 
.00084 
.00098 
.00103 
.00091 
.00083 
.00113 
.00121 
.00066 



Oom- 



meter 
reading. 



In, 

0.0041 
.0063 
.0064 
.0052 
.0045 
.0071 
.0069 
.0058 
.0036 
.0063 
.0082 
.0051 
.0056 
.0081 
.0096 
.0067 
.0060 
.0092 
.0108 
.0077 
.0078 
.0103 
0118 
.0087 
.0089 
.0113 
.0129 
. UUUv 
. UUov 

.0128 
.0143 
.0110 
.0107 
.0140 
.0156 
.0123 
.0117 
.0159 
.0172 
.0133 
.0035 
.0074 
.0093 
.0058 
.0127 
.0155 
.0169 
.0141 
.0130 
.0163 
.0176 
.0146 
.0137 
.0160 
.0184 
.0151 



13 




IS 




14 


Oompiw- 

sioaiwr 

incL 


Oom- 

presso- 

meter 

reading. 


Oompra^ 
sioiiper 


Oom- 

prGsso> 

meter 

reading. 


Ooin|ires- 

aionper 

Inofir 


In. 


In. 


In. 


In. 


A 


0. 


0.0078 


a 


aooas 


0. 


0. 


.0093 


0. 


.0060 


0. 


0. 


.0086 


0. 


.0124 


0. 


0. 


.0027 


0. 


.0C70 


0. 


.00004 


.0084 


.00006 


.0071 


.00008 


.00006 


.0099 


.00006 


.0067 


.00007 


.00006 


.0092 


.00006 


.0130 


.00006 


.00C06 


.0033 


.00006 


.0074 


.00004 


-.00006 


.0075 


-.00003 


.0060 


-.00003 


0. 


.0069 


-.00004 


.0078 


-.00002 


-.00002 


.0064 


-.00002 


.0123 


-.00002 


-.00001 


.0026 


-.00001 


.0068 


-.00003 


.00015 


.0096 


.00018 


.0081 


.00018 


.00018 


.0108 


.00015 


.0097 


.00017 


.00014 


.0100 


.00014 


.0138 


.00014 


.00016 


.0042 


.00016 


.0083 


.00013 


.00028 


.0106 


.00030 


.0003 


.00030 


.00029 


' .0130 


.00027 


.0108 


.00028 


.00024 


.0110 


.00024 


.0148 


.00034 


.00026 


.0053 


.00026 


.0096 


.00036 


.00037 


.0120 


.00042 


.0103 


.00040 


.00040 


.0130 


.00037 


.0119 


.00039 


.00034 


.0121 


.00035 


.3169 


.00035 


.00035 


.0063 


.00035 


.0106 


.00036 


.00048 


.0129 


.00051 


.0114 


.00051 


.00050 


.0140 


.00047 


.0130 


.00050 


.00046 


.0132 


.00046 


.0170 


.00046 


.00047 


.0074 


.00047 


.0119 


.00049 


.00068 


.0138 


.00060 


.0124 


.00061 


.00066 


.0153 


.00060 


.0142 


.00063 


.00066 


.0146 


.00060 


.0183 


.00059 


.00068 


.0086 


.00059 


.0134 


.00064 


.00066 


.0146 


.00068 


.0132 


.00069 


.00077 


.0166 


.00073 


.0156 


.00076 


.00073 


.0161 


.00075 


.0194 


.00070 


.00071 


.0101 


.00074 


.0149 


.00079 


.00076 


.0158 


.00080 


.0146 


.00083 


.00096 


.0181 


.00088 


.0168 


.00088 


.00088 


.0176 


.00090 


.0206 


.00082 


.00081 


.0118 


.00091 


.0167 


.00097 


-.00006 


.0077 


-.00001 


.0061 


-.00002 


.00011 


.0099 


.00006 


.0088 


.00008 


.00009 


.0098 


.00012 


.0131 


.00007 


.00006 


.0039 


.00012 


.0080 


.00010 


.00086 


.0167 


.00089 


.0153 


.00090 


.00092 


.0177 


.00084 


.0166 


.00086 


.00085 


.0172 


.00086 


.0203 


.00079 


00089 


.0133 


.00106 


.0177 


.00107 


.00089 


.0174 


.00096 


.0162 


.00099 


.00100 


.0181 


.00088 


.0168 


.00088 


.00092 


.0178 


.00092 


.0206 


.00082 


.00094 


.0142 


.00115 


.0188 


.00118 


.00096 


.0189 


.00111 


.0181 


.00118 


.00106 


.0177 


.00084 


.0157 


.00077 


.00100 


.0177 


.00091 


.0193 


.00069 


.00099 


.0163 


.00136 


.0221 


.00151 



HoriioD- 
tal. 



In. 



0. 



0. 



0. 



0.01 



0.03 



0.02 



0.03 



0.04 



0.07 



0.13 



0.02 



0.11 



0.16 



0.37 



Vertical. 



In. 



0. 



a 



0. 



aoi 



0.01 



0.03 



0.02 



0.02 



0.03 



0.03 



0.03 



0.02 



0.00 
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STRESS-LB. PER SQ. IN. 



30000 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 GAUGE LENGTH, 
.0002 .0006 .0010 .0014 .0018 .0022 0026 

.0004 .0008 .0012 .0016 .0020 -0024 COMPRESSION - IN. PER IN. 

TEST NO. 14910. 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE B. 
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COLUMN PROGRAMME. 



STRESS- LB. PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 GAUGE LENGTH. 
.0002 .0006 .0010 .0014 .0018 ^22 

.0004 .0008 .0012 .0016 .0020 .0024 COMPRESSION - IN. PER IN. 

TEST NO. 14910. 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLt C. 
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STRESS -LB. PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 GAUGE LENGTH, 
.0002 .0006 .0010 .0014 .0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSION - IN. PER IN. 

TEST NO. H910 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE D. 






92 COLUMN PROGRAMME. 

No. 14911. 

Built I column. 

Figure 2, 60,000 lbs. carbon steel. 

Length of column, 15 ft., 7.60 in. 

Weight, 498i lbs. 

Sectional area, 9 sq. in. 

Gauge lengths as per sketch. 

Pin ends, figure 3, pins vertical in plane of web. 

Length from center to center of pins, 16 ft., 4.30 in. 



2. 



;. 



11 



Compres- 
sion par 
incn. 



0. 
0. 
0. 
0. 



/». 



.00008 
.00009 
.00011 
.00009 
.00004 
.00003 
.00004 
.00002 
.00020 
.00021 
.00023 
.00020 
.00029 
.00033 
.00035 
.00030 
.00036 
.00045 
.0004» 
.00038 

.00058 
.00061 
.00048 
.00049 
.00073 
.00077 
.00051 
.00052 
.00092 
.00096 



.00006 
.00007 
.00004 



Com- 



meter 
reading. 



/n. 
a 0120 
.0097 
.0115 
.0119 
.0128 
.0106 
.0125 
.0128 
.0123 
.0100 
.0120 
.0122 
.0139 
.0119 
.0139 
.0139 
.0148 
.0130 
.0150 
.0150 
.0167 
.0142 
.0164 
.0164 
.0T6B 
.0154 
.0176 
.0169 
.0172 
.0170 
.0191 
.0175 
.0i76 
.0188 
.0209 
,pl76 
.0125 
.0105 
.0124 
.0123 



12 



Compres- 
sion per 
incn. 



In, 

0. 

0. 

0. 

0. 

.00008 
.00009 
.00010 
.00009 
.00003 
.00003 
.00005 
.00003 
.00019 
.00022 
.00024 
.00020 
.00028 
.00033 
.00035 
.00031 
.00037 
.00045 
.00049 
.00045 

■ .00046 
.00057 
.00061 
.00050 
.00052 
.00073 
.00076 
.00056 
.00066 
.00091 
.00094 

-.*QQQ5I 
.00005 
.00008 
.00009 
.00004 



c 

pi 

n 
rec 



a 
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STRESS-LB. PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
.0002 .0006 .0010 .0014 .0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSION- IN. PER IN. 

TEST NO. 14911 COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE A. 



17 18 GAUGE LENGTH 
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STRESS -LB. PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 GAUGE LENGTH, 
.0002 .0006 .0010 .0014 .0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSION - IN. PER IN. 

TEST NO. 14911. 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE B. 
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STRESS -LB. PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 GAUGE LENGTH, 
.0002 .0006 .0010 .0014 .0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSION - IN. PER IN. 

TEST NO. 14911. * 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE C. 



94 



COLUMN PROGEAMME. 



STRESS -LB. PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 GAUGE LENGTH, 
.0002 .0006 .0010 .0014 .0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSION - IN. PER IN. 

TEST NO. 14911. 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE B. 
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STRESS - LB. PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 GAUGE LENGTH, 
.0002 .0006 .0010 .0014 .0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSION • IN. PER IN. 

TEST NO. 14911. ' 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE C 
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COLUMN PROGRAMME. 



STRESS-LB. PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
.0002 .0006 .0010 .0014 .0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSION - IN. PER IN. 

TEST NO. 14912. 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE A. 



GAUGE LENGTH, 



f 





12 


13 


tompres- 

f ion per 

incn. 


Oom- 
prono- 

meter 
reading. 


Compres- 
sion per 
incn. 


Com- 
presso- 

meter 
reading. 


Compre^ 

sionper 

inch. 


7». 


In. 


In. 


In. 


In. 


0. 


0.0056 


0. 


0.0041 


0. 


0. 


.0064 


0. 


.0082 


0. 


.0. 


.0079 


0. 


.0052 


0. 


0. 


.0066 


0. 


.0050 


0. 


. .00008 


.0064 


.00006 


.0048 


.000071 


■ .00007 


.0070 


.00006 


.0089 


.00007 


.00007 


.0086 


.00007 


.0060 


.00008 


.00007 


.0072 


.00006 


.0057 


.00007 


1 .00002 


.0057 


.00001 


.0041 


0. 


0. 


.0065 


.00001 


.0082 


0. 


.00001 


.0079 


0. 


.0053 


.00001 


0. 


.0065 


-.00001 


.0051 


.00001. 


. .00017 


.0074 


.00018 
.00018 


.0059 


.00018 


. .00018 


.0082 


.0102 


.000201 


■ .00031 


.0098 


.00019 


.0071 


.000191 


.00018 


.0081 


.00015 


.0066 


^ .OQOlft 
^ .tl0027^ 


.00028 


.0084 


" .tXJ025' 


.0068^ 


.00027 


.0093 


.00029 


.0113 


.00031 


1 .00031 


.0110 


.00031 


.0081 


.00029 


1 .00028 


.0092 


.oopao 


,0076 


.00026 
.00037 


.00038 


.0094 


.00038 


.0078 


.00030 


.0105 


.00041 


.0125 


.00043i 


.00043 
.i0039 


.0122 


.00043 


.0094 


.000421 


.0102 


.0003d 


.0086 


•OOOSin 


.00048 


.0105 


.00049 


.0089 


•6664s 


.00051 


.0116 


.00052 


.0136 


•OOO54] 


.00055 


.0133 


.00054 


.0106 


•OOO54I 


.00049 


.0112 


.00046 


.0094 


.00044 


.00060 


.0116 


.00060 


.0100 


.00059 


.00064 


.0129 


.00065 


.0149 


.00067 


.00066 


.0145 


.00066 


.0120 


.00068 


.00058 
.00060 


. .0121 
.0124 


-m 


.0104. 
.0109 


.. .00054 
.00068 


.00077 


.0143 


.00079 


.0165 


.00083 


.00080 


.0160 


.00081 


.0134 


.00082 


.00067 


.0128 


.00062 


mil 


. .00061 
.00003 


.00003 


.0060 


.00004 


.0044 


.00003 


.0067 


.00008 


.0087 


.00005 


.00004 


.0082 


.00003 


.0066 


.00004 


.00003 


.0068 


.00002 


.0052 


.00002 


.00081 


.0136 


.00080 


.0121 


.00080 


.00088 


.0154 


.00000 


.0176 


.00094 


.00002 


.0172 


.00093 


.0146 


.00094 


.00081 


.0140 


.00074 


.0123 


.00073 


. per 1 


3q. in 


. was Ti 


sachet 


i whe: 
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STRESS-LB. PER SQ.IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 GAUGE LENQ1 
.0002 .0006 .0010 .0014 .0018 .0022 

.0004 .0008 .0012 .0016 .0020 .0024 COMPRESSION-IN. PER IN. 

TEST NO. 14912 

COMPRESSIVE TEST OF STEEL COLUMN 

ANGLE B 



H 



100 
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STRESS - LB. PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 GAUGE LENGTH, 
.0002 .0006 .0010 .0014 .0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSION - IN. PER IN. 

TEST NO. 14912. 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE C. 
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STRESS- LB. PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
.0002 .0006 .0010 .0014 .0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSION - IN. PER IN. 

TEST NO. 14912 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE D. 



GAUGE LENGTH. 



102 COLUMN PBOORAMME. 

No. 14913. 

Built I column. 

Figure 2, 60,000 lb. carbon steel. 

Length of colunm, 16 ft. 7.60 in. 

Weight, 497 lbs. 

Sectional area, 8.971 sq. in. 

Gauge lengths as per sketch. 

Pin ends, figure 3, pins vertical in plane of web. 

Length from center to center of pins, 16 ft. 4.30 in. 



I 

r 



Km 



\ 



In. 



.00010 
.00007 
-.00007 
..00012 
..00004 
.00004 
1.00002 
.00005 
.00025 
.00016 
.00015 
.00026 
.00038 
.00023 
.00023 
.00041 
.00053 
.00028 
.00029 
. 00057 
.00073" 
.00032 
.00033 
.00073 
.00090 
.00036 
.00034 
.00092 
.00124 
.00024 
.00023 
«ffia25L 
.00012 
.00001 
.00001 
.00011 



Oom- 

presso- 

meter 

reading. 



In. 

0.0072 
.0037 
.0016 
.0070 
.0083 
.0044 
.0022 
.0081 
.0070 
.0040 
.0018 
.0074 
.0099 
.0052 
.0029 
.0096 
.0113 
.0064 
.0036 
.OllQi 
.0128 
.0066 
.0043 
.0124 
.0144 
.0070 
.0048 
.0140 
.0164 
.0073 
.0050 
.0159 

.owr 

.0065 
.0042 
.mfl2 



.0085T 
.0038 
.0016 
.0081 



12 



Compres- 
sion per 



In, 

0. 

0. 

0. 

0. 
.00011 
.00007 
.00006 
.00011 
.00004 
.00003 
.00002 
.00004 
.00027 
.00015 
.00013 
.00026 
.00041 
.00027 
.00020 

.00056 
.00029 
.00027 
.00054 
.U0072 
.00033 
.00032 
.00070 
.00092 
.00036 
.00034 
.00089 
.«0123 
.00028 
.00026 
^10122. 



.00013 
.00001 



0. 



.00011 



Com- 

presso* 

meter 

reading 



In. 

0.0036 
.0051 
.0032 
.0063 
.0049 
.0059 
.0038 
.0075 
.0042 
.0054 
.0033 
.0068 
.0063 
.0066 
.0045 
.0087 
.0077 
.0072 
.0052 
.0102 
.0092 
.0081 
.0060 
.0111 

.jfm 

.0086 
.0066 
.0128 
.0126 
.0091 
.0071 
.0144 
.0150 
.0089 
.0068 
-.0169 



.0047 
.0054 
.0032 
.0072 



13 



Compress 
sion 



mper 
non. 



i 



In. 

0. 

0. 

0. 

0. 
.00013 
.00008 
.00006 
.00012 
.00006 
.00003 
.00001 
.00005 
.00027 
.00015 
.00015 
.00024 
.00041 
.00021 
.00020 
.i)0Q3di 
.00056 
.00030 
.00028 
.00048 

".TJD073 
.00035( 
.0003^ 



.0003{ 
.00081 
.0011^ 
.OOOSi 
.000361 

...jQOlDd 
.00013 
.00002 

0. 
.00000 
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.0020 



COMPRESSIVE TEST OF STEEL COLUMN. 
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8TRE9S.LB. PER SQ. IN. 




5 6 7 d 9 18 11 12 13 14 15 16 17 18 QAUQB LENQTH 
.0002 .0008 .0010 .0014 .0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSIOW-IN. PER IN. 

TEST NO. 14913 COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE B. 
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STRESS -LB; PER SQ. IN. 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 QAUQE LENGTH, 
.0002 .0006 .0010 .0014 -0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSION - IN. PER IN. 

TEST NO. 14913 

COMPRESSIVE TEST OF STEEL COLUMN. 

ANGLE C. 
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COLUMN PROGEAMME. 



STRES8-t& PER SQ.IN. 




4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 QAUQE LENQ 
.0002 .0006 .0010 .0014 .0018 

.0004 .0008 .0012 .0016 .0020 COMPRESSION- IN. PER IN. 

TEST NO. 14913 

COMPRESSIVE TEST OF STEEL COLUMN 

ANGLE D 
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Test 14688. 

TESTS OF HELICAL SPRINGS FOR WATER TOWN ARSENAL, MASS., ON 

P. 0. 9245. 

2 pawl springs. Dg. 12-14-10. 
Springs nrst closed solid 100 times. 



Outside 

diameter 

solid. 


Tnside di- 
ameter ftee. 


SoUd 
height. 


Load at 
3.83 inches. 


Free height 
before test. 


Free height 
afti^r test. 


In. 
1.312 
1.3 
1.3 


In. 

1 
1 
1 


In. 

2.187 

2.06 

2.06 


Lb. 

50 


In. 


In, 


6.2 
6.15 


6.1 
6.07 



Springs closed solid for 48 hours^ then retested. 



1.3 
1.3 


1 
1 


2.06 
2.05 


50 
51 


6.2 
6.15 


6.1 
6.07 



10 springs (2B). Drawing 72-1-3. 
Tested after closing solid 100 times. 







Load at 


Load at 




Free height. 


No. 


Free height. 


assembled 

height of 

1.6251nches. 


solid 

height of 

1.32Tnches. 


Ontside 
diameter. 






Before 
test. 






• 




Set. 




In. 


Lb. 


Lb. 


In. 


In. 


In. 


1 


2.05 


09 


119 


0.76 


2.08 


0.03 


2 


2.07 


69 


121 


.76 


2.08 


.01 


3 


2.06 


66i 


119 


.76 


2.07 


.01 


4 


2.07 


69 


119 


.76 


2.07 


.00 


5 


2.05 


64i 


114 


.76 


2.00 


.04 


6 


2.14 


74 


124 


.76 


2.15 


.01 


7 


2.05 


• 64 


114 


.76 


2.07 


.02 


8 


2.09 


67i 


118 


.76 


2.10 


.01 


9 


2.12 


73 


121 


.76 


2.15 


.03 


10 


2.06 


64J 


116 


.76 


2.08 


.02 



Retest after closing solid 48 hours. 







Load at 


Load at 






No. 


Free height. 


assembled 


solid 


Outside 


Total 


height of 


height of 


diameter, 


set. 






1.625 inches. 


1.32mche8. 








In. 


Lb. 


U. 


In. 


In, 


1 


2.06 


64 


110 


0.76 


0.03 


2 


2.04 


63} 


111 


.76 


.04 


3 


2.06 


66 


114} 


.76 


.01 


4 


2.06 


65} 


113 


.76 


.01 


5 


2.03 


60 


108 


.76 


.06 


6 


2.11 


72 


120 


.76 


.04 


7 


2.08 


61 


100 


.76 


.04 


8 


2.07 


65 


112 


.76 


.08 


9 


8. OS 


70 


117 


.76 


.07 


10 


2.04 


61 


108} 


.76 


.04 
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Test 14714. 

TESTS 0F56'PAWL SAFETY LATCH SPRINGS, FOR S-IN, D, C, MODEL 
1896. DRAWING S-SS. REVISION OF MARCH SI, 1909, 

Outside diameter, 1 in. 

Free len^h, 8.5 in. 

Inside diameter of hooks, 0.6 in. 

Load at 0.75-iQ. extension, 20-lb. min., 22-30 lb. 

Load at 2.50-in. extension, 65-lb. min., 75-80 lb. 

Springs extended 2.5 in. 100 times before test with no set. 



110 springs for ordnance work. 

Test No. 14743. 

RETE8T OF TWO PAWL SPRINGS, DRAWING n-5'S4y RECEIVED FROM 
SANDY HOOK PROVING GROUND, FOR U IN D. C, MODEL OF 1897. 

September 26, 1911; measurements when received: 

Assembled height, 3.75 in. — 40 lb. minimum required load; right 

spring, 19 lb. 9 oz.; left spring, 9 lb. 7 oz. 
Solid height, 2 in. — 60 lb. minimum rquired load; right spring, 

61 lb. 8 oz.: left spring, 45 lb. 
Free height — left spring, 4.3 in.; right spring, 4.9 in. 
September 28, 1911, measurements after springs had been closed 
solid for 48 hours: 

At assembled height — left spring, 8 lb. 15 oz.; right spring, 

19 lb. 4 oz. 
Atsolid height — ^lef t spring, 44 lb. ; right spring, 59 lb. 4 oz. 
Springs then closed solid 100 times: 

At assembled height — left, 8 lb. 15 oz.; right, 19 lb. 3 oz. 
At solid height— left, 44 lb.; right, 59 lb. 2 oz. 
Free height after tests — ^right, 4.88 in.; left, 4.3 in. 
The above springs appear to have been subjected to a large overload 
which caused the coils to overlap one aiiother, thus straining the 
fibers in such a way as to cause a large permanent set, which effect 
could not be obtained without greatly overloading the springs. 
Required: Approximate diameter of wire, 0.125 in. 
Assembled height, 3.75 in. under not less than 40 lb. 
Solid height, not over 2 in. under not less than 60 lb. 
Outside diameter, not over 1.312 (1^) in. 
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COMPRESSIVE TEST OF BUFFER SPRINGS FOR 8-IN. AMMUNITION 

TR UCK. 

Tested for acceptance. Quantity, 117. P. O. 848. 

RESULTS OF TESTS OF SPRINGS. 

Free height, from 7.44 to 7.78 in. 

Outside diameter when closed down: Maximum, 2.12 in. (2 
springs); minimum, 2.07 in. (5 springs). 
Minimum inside diameter, 1.65 in. 
Load at height of 4.75 in., from 58 to 74 lb. 
Solid height, from 2.31 to 2.48 in. 
Load at solid height, from 116 to 140 lb. 

REQUIREMENTS. 

Free height, 7.25 in. 

Maximum outside diameter, 2.10 in. 

Minimum inside diameter, 1.65 in. 

To sustain 60 lb. at assembled height of 4.75 in. 

Capacity, 120 lb. at solid height of 2.50 inches approximately. 



112 SPBINGS FOB ORDNANCE WOBK. 

Test 14839. 

COMPRESSIVE TESTS OF LATCH SPRINGS FOR WATERTOWN 

ARSENAL, MASS. 

Number of springs, 28. 

Outside diameter, maximum at solid height, 0.425 in. 
Solid height, 1.80 to 1.95 in. 
Height imder 20 lb., 2.81 to 3.02 in. 

Required: Outside diameter, maximum at solid height, 0.437 in. 
Solid height not over 2.25 in. Assembled height under 20 lb., 3 in. 
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Test 14849. 

COMPRESSIVE TESTS OF FRICTION SPRINGS FOR IS-PO UNDER B, C, 
MODEL 190S, DRAWING 5-15-7, FOR WATERTOWN ARSENAL. 



Inside diameter 

Free height 

Load at neight of 2.13 in. 
Height at load of 511 lb . . 
Load at height of 1.87 in. 
Height at load of 1,279 lb 
Final fkee height 



In. 

0.636 

2.30 

1390 

2.10 

11,087 

1.86 

2.30 



2 



In. 
0.635 
2.30 
1442 
2.10 
11,112 
1.84 
2.30 



In. 
0.635 
2.30 
1389 
2.10 
11,117 
1.87 
2.30 



In. 
0.635 
2.30 
1399 
2.10 
11,176 
1.86 
2.30 



6 



In. 


In. 


0.635 


0.635 


2.30 


2.28 


1425 


1333 


2.10 


2.07 


11,155 


11,065 


L87 


1.82 


2.30 


2.28 



In. 
0.635 
2.33 
1444 
2.10 
12,498 
1.90 
2.33 



8 



In. 
0.635 
2.28 
1317 
2.07 
11,028 
1.83 
2.28 



1 Founds. 



REQUIREMENTS. 



Inside diameter, 0.635 in. ±0.01. Free height = 2.3 in. 
Initial height under 511 lb. = 2.13 in. 
SoUd height under 1,279 lb. = 1.875 in. 

61783*»— 13 8 
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Test 14856. 

COMPRESSIVE TESTS OF ELEVATING SLIDE SPRINGS FOR S-IN D, C, 
MODEL 1905, FOR WATERTOWN ARSENAL, MASS. 

Number of springs, 6. 

Springs closed solid for 48 hours: Decrease in free height — Maxi- 
mum, 0.26 in.; average, 0.22 in.; minimum, 0.17 in. 

Springs closed solid 100 times: Decrease in free height — ^Maxi- 
mum, 0.01 in.; average, 0.005 in.; minimum, 0.0 in. 



Minimum inside diameter 

Free height 

Height under 2,000 lb ... . 

Load at 10.5 in 

LoadatSin 

Solid height 



Required. 


Tested. 


3. 76 in 


Maximum, 3.75 in. 
Average, 3.74 in. 
Minimum, 3.72 in. 
Maximum, 13.03 in. 
Average, 12.99 in. 
Minimum. 12.90 in. 
Maximum, 10.94 in. 
Average, 10.90 in. 
Minimum, 10.86 in. 
Maximum, 2,500 lb. 
Average, 2,600 lb. 
Minimum, 2,400 lb. 
Maximum, 5,600 lb. 
Average, 6,500 lb. 
Minimum, 5,500 lb. 
Maximum, 7.90 in. 
Average, 7.87 in. 
Minimum, 7.80 in. 


12.8 in 


• 

10.5 in 


2,0001b 


Over 4,000 lb 

Under 8 In 
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Test 14855. 



115 



COMPRESSIVE TESTS OF BUFFER SPRINGS FOR 12-IN, D, C, MODEL 

1896, FOR WATERTOWN ARSENAL, MASS. 

Number of springs, 81. 

Springs closed down 48 hours: Maximum decrease in free height, 
0.29 in.; minimum decrease in free height, 0.07 in.; average de- 
crease in free height, 0.195 in. 

Closed solid 100 times: Maximum decrease, 0.18 in.; minimmn 
decrease, 0.00 in.; average decrease, 0.065 in. 

Testofspnngs. 



\ 


Required. 


Tested. 


Solid height at 120 lb 


Under 2.07 in 

4.5 in 


Maximum, 1.98 in. 
Minimum, 1.90 in. 
Maximum, 4.80 in. 
Minimum, 4.50 in. 
1.69 in. 
Maximum, 2.07 in. (2-2.07 in.). 

(5-2.06 in.). 
Minimum, 2.05 in. 


Assembled height at 60. lb or over 

Inside diameter, free 


Not under 1.69 in. 
Under 2.05 in 


Outside diameter 
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Test 14896. 



COMPRESSIVE TESTS OF TWO BUFFER SPRINGS FOR U-IN. D. C, L. F., 
MODEL 1907, FOR WATER TOWN ARSENAL, MASS. 

Number of springs, 2. 
Buffer springs, flat. 



Inside diameter, free 

Load at height of 11.21 in 

Height at load of 1,840 lb 

Load at height of 6.125 in 

Height at load of 2,800 lb 

Heimt when solid 

Load when solid 

Maximum outside diameter solid. 



Required. 



4.50 in... 
ii.'268'ln. 



Not over 6. 125 in. 
Under 8.375 in., i 



Spring A. 


Spring B. 


4.50 in 


4.52 in. 


1,1831b.... 


2,055 lb. 


6.57 in 


11.86 in. 


1,7831b.... 


12,342 lb. 


5.28 In 


9.22 in. 


5.25 in 


6.125 in. 


3,4381b.... 


12,342 lb. 


7.92 in 


7.80 in. 



All springs to have approximately the same load at solid height. 
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Test 14909. 

TENSILE TESTS OF CROSS HEAD PAWL SPRINGS FOR lO-IN D, C, L. F., 
MODEL 1901, FOR WATER TOWN ARSENAL, MASS, 

Number of springs, 25. 

Free length: Maximum, 6.73 in.; minimum, 6.60 in. 

Free length taken 0.30 in. from inside of hook at each end. 

Six springs from lot extended 0.8 in. 100 times and returned to 
their original length without set. 

Extension of springs at load of 105 lb.: Required, 0.33 in.; maxi- 
mum, 0.31 in.; minimum, 0.21 in. 

Extension of springs at load of 262 lb.: Required, 0.83 in.; maxi- 
mum, 0.83 in.; minimum, 0.76 in. 

Final free length: Maximum, 6.73 in.; minimum, 6.60 in. 

Diameter at inside of hooks: Required, 0.60 in.; maximum,^ 0.56 in.; 
minimum, 0.51 in. 
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Test 14920. 

COMPRESSIVE TESTS OF OUTER AND INNER SPRINGS FOR S-IN, B, C, 
MODEL 1910, FOR WATERTOWN ARSENAL, MASS. 

OUTER SPRING. 

In. 

Free height 21.36 

Free height after being closed down 50 hours 10. 25 

Free height after being compressed 100 times 18.90 

TEST OF SPRING. 



Load at height of 15.916 in. 

SoUd height 

Inside diameter, firee 

Outside diameter, solid. . . . 
Final free height 



Required. 



Not less than 2,216 lb... 
Not more than 10.25 in. 
Not less than 4.902 in... 
Not more than 6.908 in . 



Results. 



8801b. 
9.65 in. 
4.92 in. 
6.80 In. 
18.88 In. 



INNER SPRING. 

In. 

Free height 22.17 

Free height after being closed down 50 hours 21. 00 

Free height after being compressed 100 times 20. 90 

TEST OF SPRING. 



Load at height of 15.916 in. 

SoUd height 

Inside diameter, free 

Outside diameter, solid 

Final free height 



Required. 



Not less than 1,072 lb... 
Not more than 10.25 in . 
Not less than 3.391 in... 
Not more than 4.82 in.. 



Results. 



3601b. 
10.10 in. 
3.50 in. 
4.63 in. 
20.93 in. 
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Test 14931. 

COMPRESSIVE TEST OF SPRINGS FOR 4.72-IN. DUMMY PRO JEC TILES 

FOR WATERTOWN ARSENAL, 



Required. 



Free height 

Load at height of 0.70 in. . 
Load at height of 0.462 in. 
Height when solid 



Outside diameter. 
Final free height . 



0.85 in. 

4.251b. 

10.941b. 

.462 in. 

.31 in. 



Results. 



Maximum, 0. 87 in. 
Minimum, 0.82 in. 
Maximum, 5.25 lb. 
Minimum, 3.75 lb. 
Maximum, 13.0 lb. 
Minimum. 11.01b. 
Maximum, 0.41 in. 
Minimum, 0.38 in. 
0.31 in. 

Maximum, 0.87 in. 
Minimum, 0.82 in. 
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Test 14932. 

COMPRESSIVE TEST OF SPRINGS FOR S-IN. DUMMY PROJECTILES 

FOR WATERTOWN ARSENAL, MASS. 



Free height 

Load at height of 1.535 in. 
Load at height of 1.276 in. 
Height when solid 



Outside diameter. 
Final free height. 



Required. 



2.125 in. 
16.551b. 
23.81b.. 
1.276 in. 
0.375 in. 



Results. 



Maximunii 

Minimum, 

Maximum^ 

Minimum, 

Maximum, 

Minimum, 

Maximum, 

Minimum, 

0.375 in. 

Maximum, 

Minimum, 



2.fal)i. 
2.06 ih. 
15.75 lb. 
14.25 lb. 
231b. 
211b. 
1.25 in. 
1.20 hi. 

2.10 in. 
2.06 in. 
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Test 14933. 

COMPRESSIVE TEST OF SPRINGS FOR lO-IN. DUMMY PRO JECTILES 

FOR WATERTOWN ARSENAL, MASS. 



Free height 

Load at height of 1.625 in. 
Load at height of 1.32 in. . 
Height when solid 



Outside diameter. 
Final free height. 



Required. 



2.03 in. 
58.7 lb. 
1031b. 
1.32 in. 
0.75 in. 



Results. 



Vi nimiitn 
Maxiinmn 

M'tTiiynnin 

IfR-rltnTiin" 

MiTilimiTn 

Ift ni n n if n 
0.75 hi. 
Maximum 
Minimum 



2.14 in. 

2.06 in. 
891b. 
701b. 
137.501b. 
121.75 lb. 
1.16 hi. 

1.07 hi. 

2.14 hi. 
2.06 hi. 
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Test 14915. 

COMPRESSIVE TEST OF A COUNTER-RECOIL SPRING, H-IN if. C, 

MODEL 1896 Ml. INNER SPRING. 

Coiled right hand. P. O. 7792. Draw. 12-12-4. 

INCREASING LOAD. 



Free height 

Heifidit at load of 3,800 lb. 
Loadat height of 12.65 in. 

Height when solid 

Load when solid 



Required. 



Under 10 in. 



Obtained. 



13.75 in. 
13.18 in. 
6,6001b. 
9.78 in. 
20,900 lb. 



DECREASING LOAD. 



Load at height of 12.65 in. 

Final free height 

Interior diameter free 



3,800 lb. 



Over 2.875 in. 



2,8001b.. 
13.35 in. 
2.98 in. 
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Test 14935. 

COMPRESSIVE TEST OF COUNTER-RECOIL SPRINGS FOR 12-IN, M. C. 
MODEL 1896 Ml, FOR WATERTOWN ARSENAL, MASS. 

Inner spring No. 57 received from storehouse. 
Inner spring coiled right hand. 

INCREASING LOAD. 



Free height 

Load atneight of 12.65 in. (assembled height) . 

SoUd height 

Load at solid height 

Exterior diameter when solid 



Required. 



To sustain a load of 3,800 lb . 
Not to exceed 10 in 



5.625 in. 



Results. 



14.82 in. 
8,9001b. 
9.95 in. 
21,700 lb. 
5.48 in. 



DECREASING LOAD. 



Load at height of 12.65 in. (assembled height) . 

Final firee height 

Interior diameter free 



To sustain a load of 3,800 lb. 



Not less than 2.875 in... 



5,9001b. 
14.50 in. 
2.98 in. 
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FORGED STEEL FROM WATER TOWN ARSENAL SMITH SHOP, 



[The inch in which fracture occurred is marked thus: *.J 



Marks. 



276F 
454F 
476F 



617F 

619F1 

520F1 



531F 



535F1 
536F1 

537F 
641F 
762F 



764F 



765F 

767F 
771F 

785F 

787F 
815F 

826F 

829F 

830F 
832F 
844F 



847F 



850F 



853F 



Grade. 



D 

3 

3 

A 

3 

D 

2 

3 

Cand 3. 



Cand3.. 

C 

C 

2 

3 

3 

3 

3 

3 

2 

3 

3 



Elastic 

Umit 

per 

square 
inch. 



I 



Lb. 

131,500 
37,fi00 
43,000 
61,000 
43,000 



2. 



79,000 

100,000 

67,000 

48,fi00 



47,000 
72,500 

61,000 

104,000 

60,000 

97,500 
50,000 
58,230 
58,200 
106,000 
73,000 

77,000 
55,900 
74,Ono 
77,000 

55,500 

50,000 

[146,000 

56,000 

62,000 
60,000 
45,500 
45,000 
66,500 



{ 



49.500 
62,000 
50,000 
50,500 
52,000 



44,000 
49,000 
50,000 
« 61, 500 
,67,000 
47,000 



i 



46,000 
46,000 
51,000 



Tensile 
strength 

per 

square 

inch. 



Elon- 
gation, 



Lb. 

154,000 
76,500 
86,500 
99,000 
99,500 



122,000 

121,500 

113,000 

93,000 



81,000 
103,500 

100,500 
165,000 
118,500 

155,600 
81,500 
91,330 
101,000 
109,000 
106,000 

106,000 
101,000 
102,000 
106,000 

109,000 
101,000 
155,000 
107,000 

110,000 
90,000 
94,000 

76,6no 

102,500 



85,Ono 
102, ono 
90,600 
78,600 
93,000 

81,000 
85,000 
87,000 



104,500 
104,500 



100,500 
91,000 
85,500 



Per 
cent. 
15.5 
17.5 
25.0 
22.5 
19.5 



20.0 
17.5 
21.5 
11.0 



25.0 
8.0 

16.5 
13.0 
18.5 

14.0 
27.5 
27.0 
22.0 
15.5 
25.5 

26.5 
23.0 
26.0 
26.0 

8.6 
13.0 
16.0 
18.5 

21.6 
27.6 
20.5 
28.0 
18.6 



28.0 
19.0 
28.0 
31.0 
23.0 

27.0 
28.0 
29.0 



Con- 
trac- 
tion of 
area. 






21.0 
13.5 



17.5 
22.5 
27.5 



Per 
cent. 
43.3 
43.3 
40.3 
51.9 
34.0 



49.1 
54.6 
49.1 
16.9 



40.3 
13.2 

30.7 
43.3 
37.1 

40.3 
49.1 
49.3 
46.4 
54.6 
59.8 

62.2 
49.3 
64.6 
57.2 

9.5 

13.2 

43.3 

v34.0 

34.0 
64.6 
34.0 
43.3 
34.0 



51.9 
49.1 
43.3 
69.8 
30.5 

51.9 
54.6 
54.6 



51.9 
13.2 



20.5 
43.3 
43.3 



Elongation 

ofmch 

sections. 



In. In. 
0.23* 0.08 
.09, .26* 
.19, .31* 
.36*, .10 
.27*, .12 



.10, 
.06, 
.12, 
.09, 



.30* 
.29* 
.31* 
.13* 



.20, .30* 
.10*, .06 

.10, .23* 
.05, .21* 
.27*, .10 

.23*, .05 

.28*, .27* 

.36*, .18 

.12, .32* 

. 12, . 19* 

.34*, .17 

.38f, .15 
.13, .33* 
.40*, .12 

.07, .10* 
.11, .15* 
.24*, :06 
.25*, .12 

.23*, .20 

.42*, .13 

.28?*, .13 

.38*, .18 

. 18, . 19* 



.23, .33* 

.08, .30* 

.36», .20 

.44*, .18 

.23*, .23* 

.40*, .14 

,17, .39* 

,19, .39* 



.30*, .12* 
.14*, .13 



,20*, .15 

,12, .33* 

21, .34 



Hardness. 



Shore. 



48. 
28, 
26. 
33. 
32. 



39. 
37. 
36. 
28. 



24. 
33. 

29. 
46. 
36. 

41. 
25. 
27. 
28. 
33. 
32. 

za. 

29. 
38. 
34. 



Brin- 
ell. 



35.0 



47. 
31. 

32. 
34. 
32. 
26. 
30. 



27. 
31. 
29. 
26. 
29. 



26.0 



30.0 



27.0 



Appearance of frac- 
ture. 



Silky. 

Dull silky. 

Silky. 
Do. 

Dull sUky, 30 per 
cent; granular, 
70 per cent. 

Silky. 

Fine silky. 

Silky. 

Amorphous, 30 
per cent; fine 
granular, 70 per 
cent. 

Sflky. 

Silky and lamel- 
lar. 

Snky. 
Do. 

Sillcy; trace of 
granulation. 

Suky, serrated. 

Silky. 

Fine silky. 
Do. 
Do. 

Fine silky; cup 
shaped. 

Fine silky. 
Do. 
Do. 

Fine silky; cup 
shaped. 

Fine granular. 

Coarse granular. 

Fine silky. 

Amorphous,trace 
of granulation. 
Do. 

FinesUky. 

Amorphous. 

Silky. 

Fine granular, 60 
percent; amor- 
phous, 50 per 
cent. 

SUky. 

Dull silky. 

SUky. 

Fine silky. 

Silky; trace of 
granulation. 

Dull silky. 

Fine silky. 
Do. 

Do. 
Fine granultu* 
with amor- 
phous spot at 
circumference. 
Do. 
Dull silky.. 
Do. 
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1 60,000 lb. per so. in. elastic limit required. 

> Stripped threaos on specimen at 20,600-lb. load. 
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*Si^ 



Blongatlo 
. ofbmi 



8«,sao 

164,800 
145,500 



ioB,roo 

»s|«)0 



88,500 

as^soo 



■60,1100 lb. per aq. In. alastlc limit reqolnd. 



Fine allk;, cup 
FiuesUky. 



DnlTsllkT. 

Flnesllky. 



DuUaiiky.gru 
DnUgfltv. 

Fine silky, a 
rated. 



FineBUky. 
Fine eranoli 
silky spot 1 



amorptums apot 
at circuauer 

FSesiUnr. 
Floe silky; aer- 
rated. 

FlnesOky. 

Do. 

Do. 
Flue sUky, with 
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Forged steel /Tom WdUrtown Anejuit smith shop — Continued. 



1018 F 
1034 F 



'bsIsoo 


iMBtn 


10.5 


16.9 


.i3i. 


ilk 




ja;ooo 


looiooo 




37.1 


.Sf, 


21* 




87,000 


61 000 


36,5 


64,7 


.«*, 


^3r 






83^600 






■IS, 






"looo 


108,000 


22!o 




.1^ 


31* 




65,500 
il«i,500 


93,600 
160.000 


26.S 


M.i 


;!.•; 


37* 
34* 




£S,H)0 




26.0 






27* 




m;ooo 


i»;ooa 




M.6 








122,009 








■"*, 






48,000 


^m',^ 










Man 


96,000 






.20". 


22 




581600 


94 600 


2S.0 


«.2 


.33', 


17 




4S,fiOO 


77,600 


30,0 




.36-, 






06,000 




27.0 










eslooo 


»2;S00 


28.0 


5*.6 


".'22; ■ 


34* 




6J,«10 


92,300 


26.6 


61.9 


.3«", 






»8,O0O 


124,500 




49.1 


.28*, 






B3,D0O 


121,000 


20.5 


59.8 


.30*, 


11 




B3,S00 


121,000 


20.5 


r 59.8 


.16, 


26* 




66,000 


07,600 








38* 




6fl;000 


9i;500 


2b:o 


57:2 


'.22, 


34* 




90,000 


132,000 




43.3 


.05, 


26* 




solsoo 








.32I, 






62,800 


91,000 


29.0 


54.6 


.40', 


18 












.13, 






loo^ooo 


97!S0O 
122,000 


17:5 


519 


.37-, 
.06, 


29* 




M.000 






69:8 


.17, 


27- 




02,000 








.30*, 






56,000 


oo'soo 


28.0 




.16, 


40- 




113,000 


132,000 






.17, 


20* 




03 500 


123 500 






.29.* 






91,500 


121.S00 


19.5 




.32,* 






SI, 500 


110,600 


27.6 


61.0 


■20, 


r 



















. Fb^silk 



. Fine siUi;; cup 
. Fine silky. 



. FlaeslUiT. 
Do. 
Silky, sciTB(«d, 
Fine silky; ser 

Fine silk;: cu; 

. Flnesllkv. 

. Fine ailky; rup 



FinB sllk>-; 
. Fine silky. 



. Fine silky. 
Silky, aemti 
Fine silky; se 



a. elastlB limit required. 
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Forged steel from Watertovm Arsenal smith shop — Continued. 



Marks. 



1060 F 



1061 F 

1062 F 

1063 F 



1064 F 

1065 F 

1067 F 

1068 F 

1071 F 
1074 F 

1080 F 
1061 F 

1082 F 
1063 F 

1066 F 
1090 F 



1103 F 

1104 F 
1112 F 
1117 F 
1145 F 
1150 F 

1186 F 

1207 F 
1221 F 
1226F 



1233 Fi 
1240 F 

1248 F 

1258 F 

1264 F 



1272 F 

1349 

1353F 

1355F 



1365F 

1369F 

1396F 

1414 
1424 F 



Grade. 



Nickel 
steel No. 
2 Navy. 

..do 

..do 

..do 



...do 

...do 

• • • uv •••••< 

• • • VHJ ■ • • • • 4 

• • •UU« • • • • < 

• • •^H^« • • • • < 

...do 

...do 



C 

Nickel 
steel No. 
2 Navy. 

..do 

2 

No. 2 Navy 

..do 

No. 5 Navy 

..do 

1 

No. 5 Navy 

• • U w* • • • • « 

2 

3 

2 

3 

2 



No. 5 Navy 

B 

2 

3 

1 

B 

D 

C 

A 



Elastic 

limit 

per 

square 
inch. 


Tensile 
strength 

per 
square 

inch. 


Elon- 
gation. 


Con- 
trac- 
tion of 
area. 


Lb. 


lA). 


Per 
cent. 


Per 
cent. 


62,000 


101,500 


26.5 


54.6 


63,000 
68.500 
65,000 
f 57,500 
100.000 
94,000 


99,500 

97,500 

105,000 

93,500 

121,500 

120,500 


26.5 
28.0 
22.5 
28.5 
19.5 
21.5 


57.2 
59.8 
51.9 

57.2 
59.8 


91,500 

49,000 

/ 50,000 

\ 58,000 


120,000 

90,500 

100,000 

101,500 


22.0 
27.5 
22.0 
21.0 


57.2 
51.9 
34.0 
34.0 


55,500 


93,000 


25.5 


43.3 


60,500 
83,000 


93,000 
116,500 


23.5 
19.0 


34.0 
51.9 


/ 55,000 

\ 83,500 

66,500 


95,000 

119,000 

94,500 


24.5 
18.5 
27.5 


43.3 
46.2 
54.6 


66,000 

64,500 

/ 66,500 

1122,500 


93,500 
113,500 
116,000 
147,000 


27.0 
20.0 
17.0 
16.0 


51.9 
40.3 
40.3 
46.2 


•57,000 


96,500 


23.0 


40.3 


58.500 
53,000 
68,500 
56,000 
57,000 
42,500 
/ 41,000 
\ 50,000 
46,500 
53,000 
41,000 


03,500 

90,000 

103,000 

101,500 

100,500 

78,500 

59,000 

64,500 

89,000 

96,000 

97,000 


24.5 
27.0 
25.0 
24.5 
24.5 
30.5 
36.0 
37.0 
23.5 
24.0 
20.5 


34.0 
54.6 
57.2 
51.9 
49.1 
49.1 
66.9 
62.2 
57.2 
37.1 
37.1 


/ 48,000 
\ 60,000 
42,500 
f 64,000 
35,000 
57,500 
53,500 
76,500 


84,000 
103,500 
110,500 
115,000 

75,000 
117,000 
111,000 
134,000 


24.0 
17.5 
10.0 

9.5 
29.5 
10.5 
15.0 

8.0 


37.1 
34.0 
9.5 
13.2 
54.6 
13.3 
20.6 
13.2 


73,500 


127,500 


10.5 


13.2 


. 72,000 


134,500 


10.0 


13.3 


57,000 


101,500 


22.0 


34.0 


66,500 
53,500 
57,000 


101,500 
82,500 
97,500 


25.0 
31.5 
25.5 


49.1 
57.2 
54.6 


f 71,000 
68,000 


109,000 
104,000 


22.0 
24.0 


46.2 
51.9 


.40,000 
114,500 


63,100 
130,000 


36.5 
19.5 


67.0 
62.2 


127,000 


143,500 


17.6 


54.6 


117,500 
120,000 


134,600 
138,600 


18.5 
18.0 


67.2 
54.6 



Elonjsation 

ofmch 

sections. 



In. In. 

0.33*, 0.20 

. 14, ■ 39" 
.25, .31* 
.11, .34* 
.18, .39* 
.07, .32* 
.23*, .20* 

.20*, .24* 
.34*, .21 
.24*, .20* 
.21*, .21* 

.28*, .23* 

.23*, .24* 
.31*, .07 

.25*, .24* 
.12, .26* 
.34*, .21 

.35*, .19 
.14, .26* 
.08, .26* 
.23,* .09 

.16, .30* 

.27,* .a* 
.30,* .24* 
.12, .38* 
.13, .36* 
.14, .35* 
.42,* .19 
.21, .51* 
.24, .50* 
.10, .37* 
.24,* .24* 
.17, .24* 



,31,* 

.12,* 

«,* 
.06, 
.10, 
.11,* 



.17 

.26* 

.06 

.07 

.18 

.13* 

.20* 

.06 



14,* .07 



.07, .13* 



.23,* .21* 



.26,* 

.18, 

.35,* 

.28,* 
.13, 

.21, 
.07, 



.24 

.46* 

.16 

.16 
.36* 

.52* 
.32* 



.28,* .07 



.28, 
.06, 



.09 
.30* 



Hardness. 



Shore. 



26.0 

26.0 
26.0 
28.0 
29.0 
33.5 
34.0 

32.0 



27.0 
27.0 

23.5 

23.0 
34.0 

24.0 
24.0 
28.0 

25.0 
31.0 
31.0 
40.0 

28.0 

27.0 



27.5 
29.5 



21.0 



25.0 



25.0 
29.0 
30.0 
32.0 
24.0 
30.5 
33.0 
35.0 



34.0 



37.0 



26.0 

28.0 
25.0 
30.0 

31.0 
29.0 

10.0 
41.0 

41.0 

39.0 
40.0 



Brin- 
ell. 



241 
248 

248 



183 
192 

170 

170 
255 

179 



183 
170 



Appearance of frac- 
ture. 



Fine silky. 

Do. 

Do. 

Do. 

Do. 
Silky; serrated. 
Fine silky; ser- 
* rated. 

Do. 
Fine silky. 
Silky. 
Silky; trace of 

granulation. 
Fine silky; cup 

shaped. 
Fine silkv. 
Fine silky; ser- 
rated. 
Fine silky. 
Silky; cup shaped. 
Fine silsy; cup 

slumped. 
Fine silky. 

Do. 
SUky. 
Fine silky. 

Silky. 

Do. 
Fine silky. 
Do. 
Do. 
Silky, cup shaped. 
Silky. 
Fine silky. 
Do. 
Do. 
Dull silky. 
Fine granular, 00 
per cent; silky, 
10 per cent. 
Fine silky. 
Silky. 
Fine granular. 

Do. 
Fine silky. 
Fine granular. 

Do. 
Fine granular, 
silky spot in 
center. 
Fine granular, 
amorphous spot 
at center. 
Fine granular, 
silky spot at 
center. 
Fine silky, trace 
of granulation. 
Fine silky. 

Do. 
Fine silky, cup 

shaped. 
Fine silky. 
Fine silky, cup 

shaped. 
Fine silky. 
Silky, cup shaped, 

serrated. 
Fine silky, ser- 
rated. 
Do. 
Do. 
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Marks. 



1440 F 

1464 F 

1476 F 

1477 F 
1481 F 

1505 Fi 



1507 F 

1509 F 

1525 F 

1526 F 



1538 Fi 

1539 F 

1540 F 

1565 F 

1573 F 
1626 F 

1686 F 

1688 F 
1692 F 
1694 F 
1702 F 

1704 F 

1705 F 
1753 F 
1759 F 

1783 F 



1787 F 
1791 F 
1793 F 

1795 F 

1799 F 

1800 F 

1847 F 
1901 

1925 F 

1933 F 
1949 F 



1965 F 



1981 F 
1999 F 



Grade. 



o 

4 

2 

1 

No. 5 Navy 

3 

No. 5 Navy 
A 

No. 5 Navy 



No. 5 Navy 

3 

3 

3 

1 

2 

3 

2 

3 

C 

3 

3 

3 

A 

2 

3 

D 

2 

No. 5 Navy 

...do 

3 

No. 6 Navy 

D 

3 

3 

3 

2 

3 



ElasUo 


Tensile 




Con- 


limit 


strength 


Elon- 


trac- 


per 


per 


gation. 


tion of 


square 


square 


area. 


inch. 


inch. 










Per 


Per 


Lb. 


Lb, 


eerU. 


cent. 


44,800 


76,700 


29.0 


54.6 


47,000 


87,500 


30.5 


54.6 


48,000 


93,000 


27.0 


46.2 


/ 43,000 
\ 41,500 


87,000 


22.5 


51.9 


86,500 


29.5 


54.6 


50.000 


94.000 


24.0 


37.1 


55,500 


79,000 


22.5 


40.3 


48,000 


90,500 


26.0 


51.9 


75,500 


121,000 


18.5 


43.3 


46,500 


65,000 


32.0 


64.7 


62,000 


77,000 


24.0 


65.4 


74,000 


107,000 


20.5 


40.3 


52,000 


97,500 


22.5 


34.0 


67,000 


101,000 


25.0 


54.6 


/ 48,000 
149.000 


94,500 


23.5 


40.3 


81,000 


28.0 


46.2 


125,500 


170,000 


12.0 


34.0 


/ 34,000 
140,000 


61,000 


37.0 


62.3 


74,000 


27.5 


40.3 


75,500 


117,000 


22.5 


64.6 


48,000 


85,000 


28.6 


51.9 


62,500 


115,000 


15.5 


34.0 


50,500 


92,000 


26.5 


51.9 


77,000 


109,500 


21.5 


51.9 


/ 61.500 
\ 62,000 


111,500 


20.0 


43.3 


112,000 


21.5 


43.3 


62,500 


96,500 


26.0 


51.9 


53,600 


95,500 


24.5 


40.3 


47,000 


80,000 


30.0 


61.9 


46,500 


94,000 


22.0 


30.7 


( 55,500 


103,000 


25.0 


51.9 


\ 56,500 


101,000 


26.0 


57.2 


[124,000 


141,000 


18.5 


57.2 


53,500 


101,500 


23.5 


40.3 


48,000 


92,500 


25.0 


43.3 


50,000 


98,500 


24.0 


46.2 


r 80,500 


131,500 


15.5 


37.2 


1.54,000 


123,000 


15.0 


40.3 


79,500 


101,000 


24.5 


57.2 


/ 26,500 
\ 51,500 


57,500 


39.5 


69.2 


91,000 


22.5 


40.3 


56,000 


93,500 


26.0 


46.2 


/ 82,500 
\118,500 


112,500 


16.0 


43.3 


137,000 


19.5 


u9. 8 


48,500 


76,000 


31.0 


69.8 


67,000 


111,000 


22.0 


64.6 


/ 88,000 
\108,5(» 


129,000 


18.5 


43.3 


131,000 


18.5 


57.2 


50,000 


93.500 


25.0 


43.3 


65,500 


111,000 


23.5 


57.2 


/ 64,500 
tll9,500 


105,500 


24.0 


46.2 


137.500 


18.0 


51.9 


49,500 


93,000 


24.0 


40.3 


47,500 


92,500 


21.0 


27.4 


51,000 


94,000 


21.5 


27.4 


50,500 


93,500 


23.0 


40.3 


50,000 


99,500 


22.5 


40.3 



Elongation 

ofmch 

sections. 



In. 
0.16, 

.41,* 

.34,* 

.36,* 

.40,* 

.24,* 

.31,* 

.38,* 

.09, 

.17, 

.32,* 

.29,* 

.25,* 

.14, 

.31,* 

.34,* 



In. 
0.42* 

.20 

.20 

.09 

.19 

.24* 

.14 

.14 

.28* 

.47* 

.16 

.12 

.20* 

.36* 

.16 

.22 



19,* .05 

49,* .25 

39,* .16 

29,* .16 

26, .31* 

23,* .08 



14, 

27,* 
26,* 
20, 
36,* 

^\ 
42,* 

27,* 

25,* 

38,* 

3d* 

29,* 

23, 

23 

22,* 

09, 

37,* 

56,* 

30,* 

32,* 

06, 

07, 

44,* 
34.* 
16 
27,* 

15, 

13, 

13, 

06, 

32,* 

20,* 



.39* 

.16 

.14 

.23* 

.17 

.32* 

.18 

.17 



.21* 

.12 

.23 

.15 

.20 

.26* 

.32* 

.18 
.10 
.21* 
.10 

.35* 

.34* 

.35* 

.30* 

.16 

.22* 



.22,* .21* 



.29,* .17 
.14, .31* 



Hardness. 



Shore. 



22.0 

24.0 
26.0 
24.5 
24.0 
24.0 
26.5 
25.5 
31.0 
18.0 
21.0 
33.0 
24.5 
26.5 
25.0 
22.5 



45.0 
19.0 
21.0 
30.0 

21.5 

30.5 

26.5 
32.5 
•28.6 
30.0 
26.5 
23.5 
22.0 
26.0 



.25* 


26.0 


.14 


28.0 


.07 


42 


.18 


28.0 


.27* 


28.0 


.25* 


27.5 


.09 


36.0 



32.0 
28.0 
19.0 
26.0 
25.0 
34.0 
40.5 

21.0 
30.5 
35.0 
34.0 

24.0 



5 
5 



29. 

27. 

39.0 

25.5 

26.0 



27.0 



26.0 
26.5 



Brin- 
ell. 



293 
241 



137 



149 



187 



212 
"i79 



277 



212 
255 

277 

170 
212 
187 
286 
170 
170 



179 



179 

187 



Appearance of frac- 
ture. 



Fine silky, cup 
shaped. 

Fine silky. 

Silky, cup shaped. 

Silky. 
Do. 
Do. 

Fine silky. 

Silky. 
Do. 

Fine silky. 
Do. 
Do. 

Dull silky. 

Fine silky. 

Dull silky. 

Fine silky* open 
longlt u d i n a 1 
seam in stem. 

Silky. 

Fine silky; 

Silky. 

Fine silky, ser- 
rated. 

Fine silky, cup 
shaped. 

Fine granular, 
silky center. 

Fine silky. 
Do. 

Silky. 

DuU silky. 

Silky. 
Do. 

Dull silky. 

Dullsilky,traceof 
granulation. 

Sificy. 

Fine silky. 
Do. 

Silky. 

Dull silky. 

Silky. 

Silky, trace of 
granulation. 

Fine silky. 

Silky serrated. 

Fine silky. 

Silky. 

Fine silky. 
Do. 

Fine silky, ser- 
rated. 

Fine silky. 
Do. 

Silky. 

Fine silky, ser- 
rated. 

Silky. 

Fine silky. 

Silky. 

Silky, serrated. 

Silky. 

Fine granular, 60 
per cent; amor- 
phous, 40 per 
cent. 

Fine granular, 76 
per cent; amor- 
phous, 25 per 
cent. 

SUky. 

Silky, trace of 
granulation. 



1 60,000 lb. i>er sq. in. elastic limit required. 
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Maries. 



Grade. 



2000 AF 

2009F 

2025 

2073 

2090 

2102 

2103 



F 
F 
F 



2108 F 



2109 F 
2141 F 

2146 F 



2203F 
2219 F 

2223F 

2240 F 
2272 F 
2279 F 
2286F 

2288F 

22961 
8298 F 

2299F 

2306F 

IF 



11 F 

17 F 

18 F 

25 F 



29F 
45F 

78 F 
81 F 
85F 



86F 

87F 
95F 

127 F 

128 F 

163 F 



3 

3 

No. 5 Navy 

2 

D 

D 

3 

2 



3 

3 

No. 6 Navy 



3. 
2. 
2. 



C 



Nickel 
steel 
No. 2. 

o. 5 Navy 



B 

B 

B 
B 

3. 



D... 
3.... 

3.... 
2.... 
3.... 



Elaslio 

Umit 

per 

square 
inch. 



Lb. 
50,500 
55,000 
51,000 
62,500 
132,000 
95,000 
61,500 
50,000 



48,500 



69,000 

56,500 

/ 31,000 

\105,500 

56,500 
62,000 
66,000 
131,500 
j 154, 000 
\144,000 
49,000 
50,000 
47,000 
45,500 
46,500 
54,000 
70,500 
50,600 
59,500 



( 



1 



I 



Nickel 
steel 
No. 2. 

A 

A 

2 

3 

CandD... 



60,000 
49,000 
57,000 

61,500 
61,500 
79,000 
64,000 

69,000 
70,000 
69,000 

48,500 



103,000 
60,000 



1 



43,500 
50,500 
55,000 
35,500 
69,500 



52,000 
63,000 



68,600 
66,000 
46,000 
47,000 
57,000 
128,500 
105,000 



G 



Tensile 
strength 

per 

square 

inch. 



Elon- 
gation. 



Lb. 

105,500 

98,000 

93.000 

87,500 

152,000 

128,500 

106,000 

102,000 



08,500 



108,000 

113.500 

53,000 

152,500 

110,500 

93,000 

100,000 

165,000 

180,500 

162,000 

98,50p 

93,500 

91,000 

86,500 

87,000 

97,000 

122,000 

99,000 

94,000 

93,500 
84,500 
90,500 

91,000 

93,500 

107,500 

110,600 

111,000 

112,500 

99,000 

95; 500 



138,500 
101,000 

87,000 
96,500 
93,500 
70,000 
106,000 



85,500 
96,000 

108,500 

98,500 

96,500 

96,000 

183,000 

153,000 

143,500 



Per 
cent. 
21.5 
25.0 
30.0 
25.0 
15.0 
16.5 
22.5 
18.0 



21.0 



21.0 
16.5 
38.5 
13.0 

16.5 
26.0 
25.0 
10.0 
10.5 
13.0 
24.0 
25.0 
23.5 
25.0 
24.0 
20.5 
18.5 
21.0 
26.5 

26.5 
30.0 
26.0 

27.0 
25.5 
23.5 
21.0 

22.5 
20.0 
25.0 

20.0 



14.0 
17.0 

22.5 
22.5 
26.0 
31.0 
16.0 



25.0 
28.0 

26.0 
27.0 
23.0 
22.0 
1.0 
11.5 
14.5 



Con- 
trac- 
tion of 
area. 



Per 
cent. 
37.2 
46.3 
54.6 
64.7 
46.2 
46.2 
49.1 
30.7 



34.0 



34.0 
40.3 
67.0 
40.3 

40.3 
64.7 
59.8 
40.3 
40.3 
43.3 
43.3 
46.2 
40.3 
40.3 
30.7 
30.7 
40.3 
37.2 
51.9 

49.1 
54.6 
54.6 

54.6 
54.6 
64.7 
49.1 

54.6 
40.3 
51.9 

27.4 



49.1 
49.1 

34.0 
40.3 
49.1 
49.1 
30.7 



54.6 
67.2 

67.2 
67.2 
40.3 
34.0 
1.8 
27.4 
46.2 



Elongation 

ofmch 

sections. 



In. 
0.28,* 
.34,* 
.19, 
.09, 
.05, 
.27,* 
.33,* 
.23,* 



In. 
0.15 
.20 
.41* 
.41* 
.25* 
.06 
.12 
.13 



.14, .28* 



23,* 


.19 


15,* 


.18* 


22, 


.55* 


04, 


.22* 


08, 


.25* 


38,* 


.14 


35,* 


.15 


18,* 


.02 


03, 


.18* 


03, 


.23* 


21, 


.27* 


15, 


.35* 


23,* 


.24* 


24*, 


.26* 


24* 


.24* 


19* 


.22* 


10, 


.27* 


30*, 


.12 


33*, 


.20 


26*. 


.27* 


24, 


.36* 


38i, 


.14 


34* 


.20 


38* 


.13 


36*. 


.11 


10/ 


.32* 


10, 


.35* 


28*, 


.12 


14. 


.36* 



.31*, 

.28*, 

.15, 

.33*, 

.20*, 



.12, 
.35*, 

.22, 

.36*, 

.18, 

.18, 

.01, 

.05, 

.24*, 



Hardness. 



Shore. 



,21, ;19 



.24*, .04 
.07, .27* 



,14 

,17 

37* 

,29* 

12 



.38* 
.21 

.30* 

.19 

.28* 

.26* 

.01 

.18* 

.05 



27.0 
26.5 
26.0 
24.5 
46.0 
34.0 
27.0 
26.0 



27.0 



28.0 
30.0 
17.0 
42.5 

27.0 
28.0 
26.0 
48.0 
50.0 
45.5 
27.0 
24.0 
23.0 
22.5 
24.5 
28.5 
31.0 
26.5 
25.5 

27.6 
23.5 
23.0 

23.0 
28.0 
28.0 
29.6 

28.0 
30.0 
27.0 

26.0 



42.0 
28.0 

26.5 
25.0 
24.5 
21.0 
32.5 



24.0 
23.5 

28.0 
28.0 
26.5 
25.0 
53.6 
45.0 
36.0 



Brin- 
ell. 



202 
187 
174 
156 
321 
241 
202 
202 



187 



207 

223 

95 

302 

207 
192 
207 
332 
375 
340 
183 
170 
170 
159 
163 
187 
235 
170 
179 

170 
156 
170 

163 
163 
207 
212 

207 
212 
179 

179 



302 
187 

163 
179 
163 
126 
217 



179 
183 

207 
192 
179 
179 
387 
302 
286 



Appearance of frac- 
ture. 



dull 
per 



of 



Dullsttky. 

Silky. 

Fine silky. 
Do. 

Silky, serrated. 

Silky. 
Do. 

Dull silky, 40 per 
cent; granular, 
60 per cent. 

Fine granular. 90 
per cent; 
sUky, 10 
cent. 

Silkv. 

Dull silky. 

Fine silky. 

Silky, trace 
granulation. 
Do. 

Fine silky. 
Do. 

Silky. 

Silky, cup shaped. 

Fine silky. 

Silky. 

Dull silky. 

Silky. 
Do. 

Amorphous. 

Silky. 
Do. 

Dull sUky. 

Fine silky; 
shaped. 

Fine silky. 

Silky. 

Fine silky; 
shaped. 

Fine silky. 
Do. 
Do. 

Fine silky; cup- 
shaped. 

Fine silky. 
Do. 

Fine silky; cup- 
shaped. 

Fine granular. 80 
per cent; dull 
silky, 20 
cent. 

Fine silky. 

Fine silky; 
shaped. 

Dull silky. 

Silky. 
Do. 

Fine silky. 

Dull silky, 40 per 
cent; fiiie gran- 
ular, 60 per 
cent. 

Silky. 

Silky ; cup- 
shaped. 

Fine silky. 
Do. 

Silky. 
Do. 

Fine granular. 

Silky. 

Fine silky. 



cup- 



cup- 



per 



cup- 



1 60,000 lb. per sq. in. etasfeie llBiit requiied. 
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Elutlc Tenilla 




Cott. 

trsc- 




Hvdness. 




limit strength 


Eton- 
gatfan 


^Wi°" 






"•"^ a~a.. .P-_ _p«_^ 




Brto 


ture. 






ana. 




Bbon. 


«U. 






'77 


~^ 


In. In. 
0.17, 0.32« 








g 


^B 


^8 


25.0 


140 


Bliky. 






34.0 


.12, .25' 


211.0 


217 


Bllky; tract of 





27. R 


59.8 


.39', .18 


2S.0 


m 


F&e stlkjr; cup- 





ZTS 


es.s 


.S0«, .16 


2t.O 






jsio 


57.2 


.39t, .17 


23.5 






M.6 


K.S 


.k; .14 


26. S 











.37*, .18 


24.5 







sio 


mi 


.16,' .W 









2S.G 




.18, .SO- 


25.5 









SI.S 


.ib; .4(c 









27. S 


43.3 


.23. .32« 


23.5 







28. 




.13, .39* 








18. B 


43:3 


.2a!', .11 

.10, .2*» 


22.0 






2S.0 


46! 2 


.17' .35* 









26.fi 


46. 2 


-37I, .14 










57.2 


.38-, .30 






" 


11.0 


16.8 


.13*. .0» 


25.0 




u 


22. G 


sa.s 


31* 14 


30.fi 







28.5 


46.2 












27.4 


.w; ;i2 








23. S 


46.2 


:'^.:^ 


22.0 




D 


28.0 


37.2 










51.0 


.25, .34* 












.03, .22» 


42.5 










.05, .22* 


44-0 




a 


I3!o 


42! 5 


.20^, .06 


30.0 








40.1 


.22», .24» 












.17, .SO* 












.IB, .24* 


28.5 






22.0 


51.0 


.33*, .11 








22.fi 




M .15 


210 










.10, .ss* 


23.0 







2e!fi 


43:3 


:^.:S 









26.0 


58.0 


22.fi 






iS.S 


40.1 


.36*, .18 


22.0 








46.2 


.J2«, .23 








2IL0 


46.2 


.21, .aw 


23.0 






27.5 


40.1 


;!!; :S: 


20.5 








51.0 


2e.fi 






24.0 


40.3 


.24*, .24* 


25.0 








51. 


:&,:S 


SS.O 










22.5 








43!3 


.10, .26> 


25.0 






28.5 




.sel, .17 










46^2 


.a*", .21 








22.0 


47.9 


.28. .16 












.21* .2S' 


26.5 






23! 


43! 3 


.14, .32.1 










43.3 


.IB .33. 








24! S 




■^. ■» 


2^0 






2E.6 


40. 


.26*. .25. 












.30-, .18 








2s!o 




.28., .23* 


24.0 






32.5 


54! 


.42* .23 


21.0 






28.5 


40. 


.3a* .19 








2S.5 


40. 


.31* .28* 


21.0 
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amxL K)BQiNaB fob ORDITAKCB wobe. 
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.6 


49.1 


.06, 


IS* 


Vi. 


■" 


40.3 


.18, 


SO" 


3S. 






.07, 






8.0 


30.7 


.ZC, 


!*• 


». 






■i^ 














.0 


ST. I 






M. 






















,n 


4^,3 






2S 






















,u 


4B.1 




IB 








.26*, 




U 
















■\^ 
















































.Xf, 






... 


34,0 


.^, 


,. 


=. 


f. 


Vi 




W 


?fi 


























.o», 




'il. 



lUkr neuter. 
Silk}'; tncegmi- 

FlnesUky. 

Bilty. 

FlneiUky. 

Bllkf. 

FliwBUk;. 



FlntsUkr. 
Fine sllkjr; cup 



_ jw sUkv. 

Silky. 

fine gnoiilu, 



Fineailkv. 
Silkjr. 
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ElFIHUIEHTAL TsmS rOK SlUDEVT OlTICXU. 



E-a 




flslooo 


io^ioo 


"8:6 


It; 6 


:67; :Mr. 


31.0 




'^iizrsir'^ 






























































9.0 






























A-B 












32.0 




»Kar'""""'-' 










































































A-6 
















Fine s^y, cap staapHl. 
























































K-« 




82,600 


g.B 


i3,a 




M.0 




Dull sllky.OO per oaut: flna 


























































































iSi»': ' 


















B-8 




82,000 


36.6 


«.3 


.19, .a*- 


28.0 




DmlBilky. 














24.0 








































A-« 
















dnlfEllky, UperaDtT^ 


B-» 


«i,aoo 


B7,60O 


20.0 


30. T 


.26.* .14 


2B.0 






«,«» 


86,600 




^ 34.0 








D-B 


«7,«00 


BS,0«) 


20.0 


34.0 


.28,*. 12 


24.0 










































4fl;000 




22.6 




.23,* .a 


25.0 




Fine gnuuW.sllky qM at 


























































no 


,., 


















aSS4?rprciit;duB 


8.0 


A-I.. 


(8,000 




600 


lfl.O 




.10, .2J' 


ai.o 




aranular.Soperoeot; dull 
Oranutr,l^>^Srat;dull 


fln 


*-l 






nm 


16 


16.B 




31.0 






T(-1 






























ito 










a^ii^io'v^Xt, dou 
■lUy, nperocot. 

Fine gnmiitor, amorpboui 
spoTat center. 






















8.0 


C-1.. 


so, 000 


102 


(100 


IS. 6 


30.7 


.11, .2«' 


28. 




«o 
















3S.0 
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Forged steel from Watertovm Arsenal smith shop — Continued. 





Elastic 

limit per 

squaro 

inch. 


Tansile 








Hardness. 




llarks. 


strength 

per 
square 

inch. 


Elonga- 
tion. 


Con- 
trac- 
tion. 


Elongation 

of inch 

sections. 


Shore. 


Brin- 

ell. 


Appearance of fracture. 




Lbt. 


Lbt. 


P.et. 


P.et, 


In. In. 








S.O.D-1.. 


52,500 


107,000 


17.5 


30.7 


0.25,*0.10 


27.5 




Fine granular, 50 per cent; 
amorphous, 50 per cent. 


S.O.D-2.. 


53,600 


107,000 


16.0 


27.4 


.23,* .09 


27.6 




Fine granular, amorphous 
spot at center. 


S.O.D-3.. 


51,000 


101,500 


19.5 


34.0 


.11, .28* 


26.0 




Amorphous, fine granular 
at circumferenoe. 


8.0.E-1 . 


100,500 


160,500 


12.5 


34.0 


.06, .20* 


43.0 


302 


Fine granular. 80 per cent; 
dull silky, 20 per cent 


S.O.E-2 . 


50,000 


116,500 


18.0 


34.0 


.26*, .11 


28.0 


312 


Fine granular. 50 per cent; 

dull silky, 60 per cent. 
Fine granular, 75 per cent; 

dull silky, 25 per cent. 


S.O.E-3 . 


44,000 


97,500 


19.0 


37.2 


.17, .21* 


26.5 


192 


8.0.F-1 . 


116,500 


162,000 


10.0 


24.0 


.16*, .06 


40.5 


311 


Fine granular, 80 per cent; 
dull silky, 20 per cent. 


8.0.F-2 . 


64,000 


126,500 


13.6 


27.4 


.14* .13 


30.6 


266 


Do. 


8.0.F-3 . 


51,800 


112,700 


14.0 


21.8 


.10, 18* 




202 


Fine granular; dull silky 
spot at circumference. 


S.O.F-4. 


48,500 


111,000 


16.5 


20.6 


.13, .18* 


27.5 


217 


Do. 


1050-F... 


77,600 


101,000 


22.5 


43.3 


.21, .24* 


28.0 


196 


Fine silky. 


12fiO-F... 


66,000 


96,000 


26.0 


49.1 


.34*, .18 


24,0 


179 


Fine silky; cup shaped. 


lifiQ-F... 


60,500 


96,000 


26.0 


49.1 


.36*, .16 


27.0 


170 


Fine silky. 


J55Q-F... 


51,000 


93,000 


25.0 


43.3 


.34*, .16 


23.0 


170 


Silky. 


1660-F... 


53,600 


96,000 


24.0 


43.3 


.31* .17 


23.0 


170 


Silky; trace of granulation. 


1450-18... 


64,000 


97,500 


21.0 


27.4 


.15, .27* 
.06*, .06 


25.0 


179 


Silky. 


1450-19. . 


79,000 


126,500 


7.0 


9.5 


34.0 


228 


Fine granular, silky spot at 


















circumference. 


Ingot-18. 


61,600 


91,000 


7.0 


9.6 


,07, .07* 


25.0 


187 


Oranular, with dark col- 
ored spot at circumfer- 
ence. 


Ingot-19 . 


64,500 


99,500 


4.5 


6.7 


.03, .06* 
.08*, .07* 


31.0 


228 


Oranular, silvery luster. 


Ingot-ie , 
uS^lT... 


34,000 


72,000 


7.5 


9.5 


23.0 


149 


Do. 


47,000 


88,600 


26.0 


43.3 


.19, .31* 
.10*, .06 


26.0 


166 


Dull silky. 


Ingot'-17 . 


50,600 


86,000 


9.0 


9.5 


24.0 


163 


Fine granular; amorphous 


















spot at circumference. 


1450-20... 


89,^00 


140,500 


6.0 


9.5 


.07*, .06 


38.5 


269 


Fine granular. 


Ingot-20. 
14S>-21... 


72,500 


109,500 


3.6 


1.8 


.03, .04 


32.0 


248 


Oranular; silvery luster. 


87,000 


120,000 


20.0 


49.1 


.30*, .10 


36.0 


241 


Fine sUky. 


Ingot-21 . 
14S>-22... 


66,000 


88,000 


2.0 


1.8 


.03*, .01 


34.5 


207 


Oranular; silvery luster. 


67,500 


96,500 


28.0 


62.3 


.41*, .16 


28.0 


187 


Fine silky; serrated. 


Ingot-22. 


62,000 


88,500 


8.0 


20.5 


.06, .11* 


27.0 


179 


Amorphous, 90 per cent; 
granular, 10 per cent. " 
Fine sUky. 


1450-23... 


61,500 


91,600 


28.6 


49.1 


.28*, .29* 


25.0 


179 


Ingotr-23. 
lS)-24... 


52,000 


88,000 


10.0 


13.3 


.12*, .08 


26.0 


179 


Oranular; silvery luster. 


61,000 


91,500 


24.6 


43.3 


.25*, .24* 


23.6 


170 


FinesUky. 


Ingot-24. 


50,000 


83,000 


10.0 


16.9 


.07, .13* 


23.6 


170 


Amorphous; tmoe of granu- 
lation. 


1450 F-25. 


44,000 


91,500 


25.0 


37.2 


.17, .33* 


27.0 


163 


Dull silky, 70 per cent; 

granular, 30 per cent. 
Oranular, dark-colored 8ix>t 


Ingot-25 . 


42,000 


82,000 


6.5 


6.7 


.07*, .06 


26.6 


150 


















at drcumferenoe. 


1450-26... 


45,000 


84,000 


30.0 


54.6 


.42*, .18 


25.0 


149 


Dull silky; cup shaped. 


Ingot-26 . 


46,000 


82,000 


25.6 


34.0 


.32*, .19 


25.5 


159 


Dull silky. 


68,000 


93,600 


16.0 


24.0 


.18*, .12 


22.5 


163 


Dull silky, with Ught spot 


















at circumference. 


8.O.F.... 


54,000 


87,000 


25.5 


40.3 


.17, .34* 


23.0 


163 


™X. 


8.O.A.... 


44,500 


88,500 


24.5 


37.2 


.28*, .21* 


24.0 


166 


S.O.A-1.. 


54,000 


99,000 


23.0 


40.3 


.20, .26* 


25.0 


183 


Silky trace of granulation. 


S.O.A-2.. 


68,500 


116,500 


17.5 


40.3 


.16, .20* 


30.5 


228 


«n-o. 


S.O.A-3.. 


47,000 


88,000 


26.0 


43.3 


.32*, .18 


24.0 


166 
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FOBOED STEEL RECEIVED ON PURCHASE ORDERS, 



Marks. 



P.0.942H- 
P.O.ia43S.3H 
P. 0.8484-11 
D.M. 

P.O. 9072-21 
P.O. 9424-1 
P.O. 9424-1 j 
P.O. 9424-2 
P. 0.9916-1, 
P.0.9916-2i 

P.0.689.... 
P.O. 1420... 

P.O. 1420.., 
P.O. 1093-2. 
P.O. 1420... 



P.O. 1420. 
P.O. 1702. 
P.O. 2043. 



P. 0.2867-3. 



Qrade. 



3 
3 

3 
2 

3 
2 
2 



2 
3 
3 



Ekatic 

limit 

per 

square 
inch. 



49,500 
40,600 
48,000 



61,000 
63,000 
60,600 
63,600 
61,600 
42,600 

70,000 
36>000 

33,900 
70,600 
37,000 



33,600* 

60,600 

54,000 

53,600 



Teosile 
strength 

per 
square 

inch. 



Ub, 

68,600 

74,000 

112,600 



96,000 

94,600 
106,000 

99,600 
105,000 

93,600 

117,000 
83,500 

68,800 

111,000 

89,500 



58,600 

99,500 

104,500 

97,600 



Elon- 

gar 

tion. 



P.rt. 
35.0 
29.6 
20.0 



25.0 
27.0 
22.0 
23.0 
23.0 
24.0 

22.6 
20.0 

32.6 
22.6 
17.0 



38.0 
21.6 
18.6 

24.5 



Con- 
trac- 
tion. 



P.et. 
64.6 
61.9 
37.1 



40.3 
61.9 
37.1 
40.3 
46.2 
37.1 

49.1 
27.4 

62.7 
49.1 
16.9 



62.3 
40.3 
37.2 

43.3 



Elongation 

of inch 

sections. 



In. In. 
0.44*, 0.26 
.36*, .24 
.20*, .20* 



.18, .32* 

.19, .36* 

.20, .24* 

.31*, .16 

.32*, .14 

.20, .28* 

.28f*, .17 

.14, .26* 

.24, .49* 

.14, .31* 

.20*, .14 



.60*, .26 

.13, .30* 

.10, .27* 

.31, .18 



Hardness. 



Shore. 



27.0 
28.0 
31.0 



29.0 
29.0 
30.0 
29.0 



32.0 
26.6 

17.6 
28.0 
27.0 



20.0 
27.0 
29.0 

26.5 



Bri- 
nell. 



166 

90 
202 
163 



105 
179 
202 

179 



oeof 
ure. 



Fine silky. 

Do. 

Silky, 20 per cent; 
fine granular, 
80 per cent. 
Fine silky. 

Do. 
Silky. 
Do. 
Do. 
Silky; trace of 

granulation. 
Fine silky. 
Dull silky; trace 
of granulation. 
Fine silky. 

Do. 
Fine granular, 
amorphous 
spot at circum- 
ference. 
Fine silky. 
Dull silky. 
Dull silky; trace 
of granulation. 
Silky. 



[Inch section in which fhtcture occurred marked thus *.] 
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BRONZE FROM WATERTOWN ARSENAL FOUNDRY. 

[The Inch in which fracture occurred is marked thus,*.] 



Marks. 



Grade. 



746 
762 
769 
770 
782 
811 
825 
838 
844 
849 
856 
861 
868 
869 
872 
873 
874 
889 
902 
909 

930 
933 
945 

CMS 

951 
954 
967 
970 
972 

(MS 

1005 
1013 
1019 
1025 
1031 
1038 



1041 
1045 
1050 
1058 
1062 
1063 
1070 
1076 
1081 
1088 
1094 



1100 
1109 



1116 

1121 
1130 
1135 

1146 
1150 
1157 
1150 
U60 



3 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



4 
3 
3 
3 
4 
3 
3 
3 
3 
3 
3 



3 
3 



3 

3 
3 
3 

3 
3 
3 
8 
8 



Tensile 
strengtlL 



w. m. 
44,400 
63,400 
66,400 
61,800 
61,800 
60,200 
60,200 
64,000 
60,600 
60,200 
62,400 
61,400 
64,200 
61,200 
62,600 
64,400 
62,200 
62,000 
63,600 
58,000 

64,600 
64,800 
64,000 
63,800 
63,200 
62,200 
50,200 
62,000 
56,600 
62,540 
59,410 
63,330 
62,060 
65,600 
60,600 
55,800 



65,000 
59,200 
48,400 
61,400 
67,200 
59,800 
57,800 
62,400 
62,200 
57,200 
55,800 



67,800 
47,400 



I 



43,400 

46,600 
50,200 
61,400 
46,200 

62,200 
68,800 
59,000 
63,000 
60,400 



Elon- 
gation. 



P.d. 
10.0 
28.0 
27.0 
27.0 
24.5 
22.0 
16.0 
23.0 
40.0 
40.0 
22.6 
21.0 
19.5 
21.0 
23.0 
23.0 
20.0 
26.0 
26.0 
10.0 

16.0 
29.0 
13.0 
17.6 
16.0 
24.6 
21.5 
18.0 
12.5 
22.6 
17.5 
25.5 
15.6 
27.5 
14.0 
15.0 



25.0 
13.6 
12.6 
13.0 
36.0 
17.5 
16.5 
18.5 
20.0 
23.5 
12.6 



15.0 



8.0 



10.0 

12.5 
12.5 
12.0 
11.0 

23.0 
13.5 
15.0 
22.0 
17.0 



Con- 
trac- 
tion. 



P.rf. 
11.6 
31.6 
29.6 
29.5 
27.4 
29.4 
20.8 
25.2 
39.6 
37.7 
18.6 
23.0 
18.6 
23.0 
25.2 
25.2 
18.6 
27.4 
29.5 
16.3 

18.6 
27.4 
18.6 
23.0 
23.0 
25.2 
27.4 
20.8 
18.6 
20.9 
16.6 
27.6 
20.8 
27.4 
14.0 
18.6 



27.4 
16.3 
11.6 
16.3 
33.6 
20.8 
14.0 
20.8 
20.8 
18.6 
16.3 



18.6 
16.3 



11.6 

16.3 
14.0 
16.3 
11.6 

23.0 
14.0 
16.3 
20.8 
18.6 



Elongation 

ofmch 

sections. 



In. In. 
0.06, 0.14* 
.25, .31* 
.26, .28* 
.24, .30* 
.22, .27* 
. 18, . 26* 
.14, .18* 
.20, .26^ 
.41, .30 
.45, .35 
.25*, .20 
.18, .24* 
.17, .22* 
.24*, .18 
.26*, .20 
.26*, .21 
.23*, .17 
.29*, .21 
.26*, .26* 
.10*, .10* 

.16, .15 
.32*, .26 
.14*, ,12 
.15, .20* 
.18, .14 
.22, .27* 
.17, .26* 
.21*, .15 
.09, .16* 
.19, .26* 
.14, .21* 
.23, .28* 
.17*, .14 
.25*, .30* 
.12, .16* 
.17*, .13 



.23, .27* 
.15*, .12 
.15*, .10 
.14*, .12 
.38*, .32 
.15, .20* 
.19*, .14 
.16, .21* 
.18, .22* 
.19*, .28* 
.14*, .11 



.13, .17* 
.08*, .08* 



.07, .13* 

.10, .15* 
.14*, .11 
.14*, .10 
.07, .15* 

.23*, .23* 
.15, .13 
.13, .17* 
.21, .23* 
.16, .18* 



Hardness. 


Shore 
sclero- 


firin- 
ell. 


soope. 


22.5 




31.0 




22.0 




21.0 




22.5 




22.0 




23.0 




32.5 




20.0 




20.0 




2ft0 




23.0 




25.0 




25.0 




24.0 




26.0 




24.0 




24.0 




24.0 




27.0 




28.0 




24.0 




28.0 




27.0 




28.0 




23.0 




23.0 




23.6 




27.0 




21.0 




21.0 




21.5 




22.0 




22.0 




32.0 




26.0 




27.0 




29.0 




26.0 




27.5 




26.0 




27.0 




27.0 




26.0 




25.0 




23.0 




27.0 




26.0 




25.0 




23.0 




22.0 




25.0 




25.0 




23.0 




23.5 




22.0 




23.5 




24.6 




23.0 





Appearance of fracture. 



Light and lemon yellow. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light yellow; silvery spot 

at circumference. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light yellow and lavender. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light yellow; two blowholes 
I inch diameter near cir- 
cumference. 
Light yellow. 

Do. 
Light yellow and lavender. 
Light yellow. 

Do. 
Light yellow and lavender. 
Light yellow. 

Do. 

Do. 
Light yellow and lavender. 
Light yellow and lavender; 
white spot ^ inch diame- 
ter at circumferenoe. 

Do. 
Light yellow and lavender; 
white spot I inch diame* 
ter at circumference. 
Light yellow and golden 
yellow. 

Do. 
Light yellow and lavender. 

Do. 
Golden yellow and laven- 
der. 
Light yellow and lavender. 

Do. 
Light yellow. 

Do. 

Do. 
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Bronze from Watertovm Arsenal fowddry — Continued. 



Marks. 



1177 
1187 
1195 
1205 
1210 
1216 

1267 
1315 
1320 
1324 
1329 

1341 

1343 
1355 
1361 
1379 
1385 
1393 
1404 
1422 
1436 
1454 
1464 

1467 
1487 
1497 
1499 
1531 
1543 
1551 
1560 

1571 
1579 

1582 
1590 
1593 
1598 

1613 
1632 
1670 
1682 
1714 
1737 
1751 
1764 
1772 
1817 
1832 
1842 
1849 
1860 
1888 
1889 
1932 
1980 
2021 
2039 
2044 
2069 
2080 
2095 
2107 
2117 
2125 
2143 
2170 
2176 



Grade. 


Tensile 


Elon- 
gation. 


Ck>n- 
trac- 
tion. 


- 


Lbs. per 








tq.tn. 
67,800 


P. a. 


P.ct. 


3 


13.0 


16.3 


3 


62,200 


16.6 


14 


3 


68,000 


21.0 


18.6 


3 


60,600 


20.0 


16.4 


3 


50,200 


18.0 


20.8 


3 


50,200 


3.0 


3.4 


3 


60,600 


17.0 


18.6 


3 


56,400 


14.0 


140 


3 


63,000 


17.0 


16.3 


3 


58,200 


13.0 


16.4 


3 


55,800 


9.0 


11.6 


3 


39,400 


7.6 


6.7 


60,400 


15.5 


18.6 


3 


55,800 


10.6 


11.6 


3 


59,200 


13.6 


14.0 


3 


60,000 


2L6 


1&6 


3 


56,200 


13.6 


1&4 


3 


58,600 


lao 


18.6 


3 


52,800 


6.0 


&7 


3 


62,800 


2a5 


23.0 


3 


54,600 


12.0 


14 


4 


63,600 


220 


23.0 


3 


62,800 


2L0 


23.0 


3 


44,000 


9.5 


1L6 




64,200 


3a 5 


33.6 




66,000 


3a 5 


35.7 




45,000 


It 5 


11.6 




64,800 


38.0 


35.7 




54,200 


14 5 


ia3 




64,4C0 


35.0 


3L6 




65,000 


36i5 


3L6 




64,200 


26iO 


25.2 




64,000 


32L5 


29.5 




66,400 


19.0 


2a8 




64,200 


37.5 


3a6 




65,000 


3a 


37.1 




66,800 


36.5 


3L6 




63,400 


34 5 


3L6 




63,600 


43.0 


39.6 




64,000 


3&0 


3L6 




67,200 


29.0 


29.5 




64,000 


40.0 


3L6 




65,400 


4a5 


37.7 




64,000 


4a5 


37.7 




66,800 


3&0 


35.7 




63,400 


35.0 


35.7 


3 


63,400 


2L0 


20.8 


4 


66,800 


40.0 


35.7 


3 


60,400 


2L5 


23.0 


3 


60,200 


20.5 


20.8 


3 


64,000 


17.0 


1&6 


3 


66,000 


23.0 


1&6 


4 


64,400 


36.0 


3L6 


3 


63,600 


2L0 


25.1 


3 


64,400 


205 


23.0 


3 


59.000 


12 


17.9 


3 


59,200 


3a5 


27.4 


4 


63,800 


4ao 


37.7 


3 


61,000 


425 


37.7 


4 


64,000 


3a5 


25.2 


3 


62,800 


35.0 


3&7 


4 


68,200 


33.0 


29.5 


4 


69,000 


37.0 


35.6 


3 


63,000 


2a6 


27.3 


3 


60,400 


sao 


27.3 


3 


60,200 


2L0 


23.0 


4 


66,800 


3L6 


2a6 


3 


66,400 


25.0 


23.0 



Elongation 

of inch 

sections. 



In. In. 
0.13*, 0.13 

18, 

26, 

18*, 
04*, 



16, 
16, 
19, 

09*, 

^S' 
12*, 

11, 

23, 

15*, 

21*, 

07*, 

22*, 

09, 

24*, 

23*, 

11*, 

41*, 
39*, 

37, 

18*, 

36*, 

40*, 

23, 

36*, 
16, 

37*, 
36, 
37, 
34, 

44*, 

37*, 

31*, 

37, 

43*, 

38, 

36, 

35*, 

21*, 

40*, 

23*, 

23*, 

18*, 

25*, 

35*, 

23*, 

24*, 

09, 

31*, 

42*, 

45?*, 
29, 
33, 
30, 
37*, 
26, 
26, 
26*, 
83*, 
.20*, 



15 

16 

18 

18* 

02 



18 

12 

15 

15* 

08 

06 

13 

09 

16* 

20 

12 

17 

03 

19 

15* 

20 

19 

08 

36 
34 
09 
39 
11 
34 
33 
29* 

29 
22* 

38* 
42* 
36* 
35* 

42* 

35 

27 

43* 

38* 

43* 

40* 

36* 

21* 

40* 

20 

18 

16 

21 

37* 

19 

17 

15* 

30 

38 

43* 

32* 

37* 

33* 

37* 

31* 

34* 

17 

30 

21 



Hardness. 


Shore 
sclero> 
scope. 


Brin- 
ell. 


23.0 
































































































































































































































23.0 
240 
240 
22.0 
220 
26.0 
21.0 
220 
240 
24 
2L0 





Appearance of fracture. 



Light yellow and lavender. 
Light yellow. 

Do. 

Do. 
Light yellow and lavender. 
Lieht yellow and golden; 

Coarse cnrained. 
Light yeUow. 

Do. 

Do. 
Light yellow and lavender. 

Do. 
Light brown, golden yellow 

spots. 
Light yellow. 
Light yellow and lavender. 

Do. 
Light yellow. 

Do. 
Light yellow and lavender. 
Light yellow. 

Do. 
I>lght yellow and lavender. 
Uniform light yellow. 
Light yellow and lavender. 
Light yellow and lemon 

yellow. 
Uniform light yellow. 

Do. 
Lavender and lemon yellow. 
Uniform light yellow. 
Light yellow and lavender. 
Light yellow. 

Do. 
Light yellow, golden yellow 

spots. 
Light yellow. 
I^ight yellow, golden yellow 

spots. 
Light yellow. 

Do. 

Do. 
Light yellow, silvery spot 

near circumference. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Uniform light yellow. 
Light yellow and lavender. 

Do. 
Light yellow. 

Do. 

Do. 

Do. 
Light yellow and lavender. 

Do. 

Do. 
Light yellow. 

Do. 
Light yellow and lavender. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 
Light yellow and lavender. 
Light yellow. 

Do. 
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Hardness. 




Marks. 


Grade. 


Tensile 
strength. 


Elon- 
gation. 


Con- 
trac- 
tion. 


Elongation 

of inch 

sections. 




Appearance of fracture. 


Shore 
sciero- 


Brin- 
ell. 














soope. 








Lbi.per 


















90. in. 
t 50,300 
\ 61,000 


P.t^. 


P. a. 


In. In. 












20.0 


2&2 


0.27*,ai8 






Tiight yellow. 
Do. 


2197 


4 


24.0 


27.4 


.27*, .21 


2L0 


1 


2245 


4 


65,300 
f 54,800 


4L5 
1&5 


37.7 
23.0 


.42*, .41 
.22*, .15 






Do. 
Do. 


2.30 




2257 


4 


43,600 


12L5 


14 


.18*, .07 


23.0 




JAght yellow and lemon yel- 
low. 






64,000 


33.5 


33.8 


. M>, . Ol^ 


2ao 




Light yellow. 


2266 
2275 


4 
3 


65,700 
64,000 


36iO 
22.0 


33.6 
23.0 


.27, .45* 
.24*, .20 






Do. 
Do. 


23.6 




2284 


3 


61,800 


260 


23.0 


.29*, .23 


2ao 




Light yellow oblique. 


2298 


3 


64,800 


34.0 


29.5 


.35*, .33 


2ao 




Light yellow. 


2300 


3 


63,200 


2ao 


23.0 


.18, .22* 


22.0 




Do. V 


2347 




64,200 


4L0 


37.7 


.39, .43* 


21.0 




Light yellow oblique. 


2385 




67,200 


36.5 


35.7 


.39*, .34 


22L0 




Light yellow. 


2426 




62,400 


440 


3ft 6 


.43, .45* 


22.0 




Do. 


2431 




65,200 


3&5 


33.8 


.45*, .32 


2ao 




Light yellow oblique. 


2472 




64,600 


29.5 


25.2 


.32*, .27 


22.0 




Light yellow. 


2476 




60,800 


15.0 


14 


. 19*, . 11 


220 




Light yellow and lavender. 


2478 




65,800 


24.5 


23.0 


.23, .26* 


22L5 




Light yellow. 


2483 




64,400 


39.5 


35.7 


.37, .42* 


2L0 




Do. 


2520 




66,800 


3&0 


3L6 


.40*, .32 


22.0 




Do. 


2521 




62,800 


2&5 


25.2 


.23, .28* 


2L0' 




Do. 


2550 




63,400 


2L5 


23.0 


.20, .23* 


22.0 




Light yellow and lavender. 


2589 




64,800 


39L5 


33.8 


.36, .43* 


2L0 




Light yellow oblique. 


2590 




67,600 


3L5 


3L6 


.30, .33* 


260 




Light yellow. 


2594 




66,800 


34.5 


33.8 


.32, .37* 


240 




Do. 


2595 




73,800 


25.0 


25.2 


.21, .29* 


31.0 




Do. 


2596 




61,400 


4L0 


37.7 


.45*, .37 


3ao 


••>••>«• 


Do. 


2597 




66,400 


3&5 


37.7 


. uo, . 39* 


3L0 




Do. 


2600 




66,400 


3a5 


29.5 


.27, .34* 


sao 




Do. 


2601 




68,200 


34.0 


33.8 


.29, .39* 


3L0 




Do. 


2603 
2604 




67,600 


22L5 


25.2 


.25*, .20 


32.0 




Do. 




67,800 


16 5 


18.6 


.14, .19* 


24.0 




Do. 


2605 




/ 61,200 
\ 68,200 


10.5 


14 


.09, .12* 


23.0 




Do. 




2L0 


23.0 


.21*, .21* 


29.0 




Do. 


2606 




64,600 


17.6 


16 3 


. Ig, . 17 
. 26*, . 26* 


23.0 




Do. 


2611 




71,600 


260 


25.2 


3a 




Do. 


2612 




65,200 


2&0 


29.5 


.29*, .27 


27.0 




Do. 


2614 




60,800 


2a5 


2a8 


.18, .23* 


26.0 




Do. 


2679 




64,600 


34.5 


33.8 


.38*, .31 


33.0 




Do. 


2681 


« 


69,200 


2a5 


23.0 


.20*, .21* 


28.0 




Do. 


2682 


A 


65,800 


32.5 


3L6 


.28, .37* 


26.0 




Do. 


2683 




71,600 


19.5 


2a8 


.20*, .19 


2&0 




Do. 


2686 




68,600 


30.0 


27.4 


.28*, .22 


240 




Do. 


2687 




71,400 


2ao 


29.5 


.30*. .28* 


27.0 




Do. 


2693 




68,600 


3a5 


27.4 


.31*, ..30 


2ft0 




Do. 


2694 




69,000 


2a5 


27.4 


.31*, .28* 


28.0 




Do. 


2695 




70,200 


22L0 


23.0 


.2J?>, .22* 


26.0 




Do. 


2698 




67,000 


2a5 


25.2 


.29*, .24 


240 




Do. 


2699 




67,400 


3a 


29.5 


.33*, .27 


245 




Do. 


2700 




71,200 


25.0 


25.2 


.27*, .23 


2ft5 




Do. 


2703 




67,200 


2a5 


20.8 


. 22*, . 19 


27.0 




Do. 


2704 




69,000 


19L0 


20.8 


.18, .20* 


27.0 




Do. 


2705 




68,600 


260 


23.0 


.38*, .14 


28.0 




Do. 


2706 




70,600 


21.0 


23.0 


.21*, .21* 


28.0 




Do. 


2707 




63.800 


17.5 


14 


.18, .17 


29.0 




Do. 


2708 




64,600 


29.5 


27.4 


.30*, .29* 


27.5 




Do. 


2710 




58,000 


17,5 


17.8 


.16, .19* 


25.0 




Do. 


2779 




62,000 


l&O 


2ai 


. 20*, . 16 


27.0 




Do. 


2780 




63,400 


25.5 


22.4 


.26*, .27* 


26.5 




Do. 


2781 




61,600 


2L0 


23.0 


.21*, .21* 


2L0 




Light yellow aad lemon yel- 
low. 


2782 




67,400 


27.5 


27.4 


.28*, .27* 


22.0 




Light yellow. 


2785 




63,600 


2&0 


27.4 


.26,. .30* 


21.0 




Do. 


2786 




64,400 


240 


25.2 


.24*, .24* 


21.0 




Do. 


2787 




62,000 


29.5 


27.4 


.32*, .27 


20.5 




Light yellow oblique. 


2861 




65,600 


34 


31.6 


.34*, .34* 


21.0 




Light yellow. 


2862 




/ 57,000 
\ 68,800 


13.0 


16.3 


.16*, .10 


22.0 




Do. 




24.0 


24.0 


.21, .27* 
.19*, .19* 


25.0 




Do. 


2863 




63,800 


19.5 


20.8 


23.0 




Do. 






52,600 


17.0 


18.6 


.19*, .15 


21.0 




Light yellow and lemon yel- 


2864 




. 












low. 






62,800 


29.5 


27.4 


.28, .31* 


20.0 




Light yellow. 
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Marks. 


Grade. 


2865 


4 


2866 




2867 




2868 




2869 




2870 




2871 




2872 




2873 




2874 




2875 




2940 




2941 




2942 




2943 




2944 




2945 




2946 




2947 




2948 




2949 




2970 




2971 




2972 




2973 




2974 




2976 




2976 




2977 




2978 




2979 




3039 




3040 




3041 




3042 


3 


3096 


3 


3104 


3 


3162 


3 


3216 


3 


3236 


3 


3294 


3 


3317 


3 


3325 


3 


3351 


3 


3403 


3 


3438 


3 


3456 


3 


3514 


3 


3534 


3 


3556 


3 


3576 


3 


3602 


3 


3647 


3 


3671 


3 


3697 


3 


3722 


3 


3744 


3 


3766 


4 


3770 


4 


3773 


4 


3789 


4 


3798 


3 


3801 


3 


3810 


4 


3826 


4 


3827 


3 


3839 


4 



Tensile 
strength. 



Elon- 
gation. 



Lbs. per ; 
sg. in. 
50,500 



56 
64 
65 
64 
63 
67 
68 
63 
64 
64 
56 

60 
53 
51 
60 
63 
62 
59 
61 
65 
62 
62 
61 
65 
64 
59 

63 
63 
62 
63 
63 
59 
61 
64 
63 
58 
56 
58 
58 
59 
57 
57 
58 
57 
59 
65 
61 
65 
67 
60 
58 
58 
62 
59 
61 
65 
61 
60 
64 
63 
60 
61 
61 
64 
61 
60 

56 
61 



200 
400 
400 
000 
400 
200 
400 
200 
600 
600 
400 

600 
800 
800 
200 
600 
600 
600 
000 
800 
200 
400 
000 
000 
500 
000 

400 
600 
600 
800 
800 
000 
600 
200 
800 
600 
600 
000 
200 
400 
800 
400 
200 
200 
600 
200 
200 
200 
000 
600 
800 
800 
200 
400 
000 
000 
000 
600 
400 
600 
400 
800 
000 
800 
000 
800 

800 
800 



P.ct. 
8.0 

13.6 
24.0 
26.5 
31.5 
26.5 
26.5 
29.0 
25.0 
31.0 
27.0 
17.5 

7.5 
17.0 
13.0 
18.0 
30.5 
29.0 
20.5 
32.0 
29.5 
39.5 
37.5 
26.0 
37.0 
31.0 
25.5 

31.6 
39.0 
41.5 
33.5 
28.6 
13.6 
24.6 
29.6 
36.0 
15.0 
9.6 
8.0 
20.0 
22.0 
11.0 
14.0 
19.5 
13.0 
15.6 
18.0 
16.0 
26.0 
15.0 
18.0 
10.0 
12.6 
20.5 
14.0 
15.0 
18.0 
15.0 
16.5 
35.5 
36.6 
49.6 
46.0 
16.5 
28.5 
46.5 
21.0 

19.5 
46.6 



Ck>n- 

trac* 
tion. 



P. ct. 
16.9 

16.3 
24.1 
25.2 
29.5 
25.2 
27.4 
29.6 
25.2 
29.5 
25.2 
18.6 

11.6 
16.0 
16.0 
18.0 
28.0 
26.0 
18.0 
27.6 
24.0 
33.8 
31.6 
27.4 
33.8 
30.7 
21.0 

25.4 
37.8 
39.8 
29.6 
26.4 
18.0 
26.0 
28.0 
31.6 
18.0 
14.0 
9.5 
24 
24 
14 
14 
24 
14.0 
16.0 
20.8 
18.6 
24.0 
18.0 
18.6 
11.6 
11.6 
20.8 
11.6 
18.6 
18.6 
14.0 
20. S 
31.6 
31.6 
45.3 
41.6 
20.8 
27.4 
43.5 
27.4 

26.2 
46.3 











Elongation 
of inch 
sections. 



In. In . 
0.09*. 0.07 



13, .14* 

22, .26* 
24, .29* 

29, .34* 

24, .29* 
26, .28* 

26, .32* 

23, .27* 
33*, .29 
28*, .26 
16, .19* 

08*, .07 

14, .20* 
15*, .11 
20*, .16 
32*, .29 

27, .31* 
22*, .19 

30, .34* 

28, .31* 
4»<«, .39* 
40*, .36 
29*, .23 
34, .40* 

29, .33* 

25, .26* 

29, .34* 
38, .40* 
41*, .42* 
36*, .32 
30*, .27 
12, .15* 
26*, .23 
32*, .27 
38*, .34 
14, .16* 
07, . 12* 
07, .09* 
22*, .18 
19, .25* 
.09 
.11 
.20* 
.11 
.13 
.21* 
.15* 
.24 
.16* 
.1^ 
.08 
.17* 
.19 
.15 
.14 
.17 
.17* 
.14 
.31 
.32 
.50* 
.41 
.14 
.27 
.50* 
.19 



13* 
17* 
19, 
15* 
18* 
15, 
17* 
28* 
14* 

17, 
12* 
08, 
22* 
13, 
16* 
19* 
13, 
19* 
40* 
39, 
49* 
51* 
19* 
30* 
43* 
23* 



17, .22* 
48*, .46* 



Hardness. 


Shore 
sclero- 
scope. 


BrJn- 
ell. 


21.0 

21.0 
25.0 
23.0 
28.5 
23.0 
24.0 
23.5 
28.0 
30.5 
23.5 
20.5 

29.0 





Appearance of fracture. 



21.5 
24.0 
24.0 
23.5 
23.0 
22.5 
23.0 
23.0 
23.0 
22.0 
23.0 
22.0 
18.5 
24.0 



23.0 




25.0 




25.0 




22.0 




22.5 




24.0 




24.5 


116 


26.0 


116 


24.6 


116 


25.0 


118 


27.0 


118 


22.0 


121 


23.5 


103 


23.0 


103 


25.0 


126 


23.0 


126 


24.0 


105 


23.5 


121 


21.6 


112 


25.0 


116 


24.0 


128 


23.0 


124 


22.0 


121 


20.5 


124 


21.5 


131 


22.0 


128 


20.0 


121 


21.0 


116 


21.5 


121 


21.0 


128 


23.5 


126 


22.0 


121 


21.0 


118 


21.0 


109 


19.0 


107 


20.5 


109 


26.0 


126 


22.0 


121 


17.5 


109 


22.0 


116 


21.5 


112 


20.5 


109 



Light yellow and lemon yel- 
low spot at circumference. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light yellow and lemon yel- 
low. 
Light yellow. 
Light yellow and lavender. 

Do. 

Do. 
Light yellow. 

Do. 
Light yellow and lavender. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light yellow, golden yellow 

spots. 
Light yellow. 

Do. 

Do. 

Do. 

Do. 
Light 3^11ow and lavender. 
Light yellow. 

Do. 

Do. 

Do. 
Light yellow and lavender. 
Light yellow. 
Light yellow and lavender. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Light yellow. 
Light yellow and lavender. 

Do. 
Light yellow. 

Light yellow and lavender. 
Light yellow. 

Do. 
Light yellow and lavender. 
Light yellow. 

Do. 

Do. 
Uniform light yellow. 

Do. 
Light yeUow and lavender. 

Do. 
Unifonn light yellow. 
Light yellow with golden 

yellow spots. 
Light yellow. 
Light yellow oblique. ' 
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BRONZE FOR ORDNANCE WORK, 
Brome/mm WaUrUnm Arimal /oundry— Continued. 



' lsti«aEUi. I latlDU. I 



oMnch 



,l„ I 



Appearance of rnctuiG. 



Llgbt yellan oblique. 



Light rellov obUqus. 

Do. 
Llgbt yellow. 



BRONZE FOB ORDNANCE WORK. 163 

Bnmztfram Waltrtawn Anenal foundry — Continued. 



HHTte. Qrade. 
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BBONZE ^OB OBDNANCE WOBK. 



BRONZES RECEIVED ON PURCHASE ORDERS, AND EXPENDITURE 

ORDERS. 



MarkSi 



P. 0.9283.... 

P. O.M31.... 
P. B. T. D. 
110. 

X • \J% JmUm • • • ■ 

P. 0.191 

C. P.O. 933.. 
P. 0.1126.... 
P. a 1270.... 
P.O. 1270.... 



P. 0.1126.... 

P.O. 190L... 

P.O. 2269.,.. 
P.0.23(l»-1.. 



P. 0.2269-2. 
P.O. 2342... 

P.O. 1901... 

Ex. O. 7975 

X-7477-A... 

X-7477-B... 



X-7477-C. 



1260F. 



1367F 

1358F 

1369F 

222F 

478 



Grade. 



Tobin. 



..do 

Phospbor 

bronze. 

Tobln.... 

, ..do 

...do 

...do 

...do 

Tobin 

Tobin 



> • • • 



Tobin. 

...do.. 

...do. . 
...do. . 



.do., 
.do.. 

.do.. 



Tobin. 



.do. 
.do. 
.do. 
.do. 
.do. 



Tensile 
strmgth 

per 
square 

indk. 



I 



Lb, 
68,600 

69,200 
24,000 

65,600 
62,800 
70,000 
54,200 
74,600 
64,200 
61,200 



63,000 

55,800 

61,000 
66,000 



65,000 
57,200 
57,000 

57,500 
60,690 
62,400 
19,600 

15,800 
60,000 



56,000 



68,500 
60,500 
72,500 
67,500 
70,000 



Elon- 
gation. 



P.ct. 
32.5 

32.5 
6.5 

85.0 

ao.6 

20.0 
44.5 
20.5 
32.0 
35.0 



37.0 

44.0 

37.5 
24.0 



26.5 
31.5 
48.0 

46.5 

13.5 

34.0 

1.5 

2.0 
11.0 



12.0 



31.0 
38.0 
82.0 
30.0 
42.0 



Con- 
trac- 
tion. 



x^. ct. 
49.1 

39.6 
5.7 

54.6 
26.0 
49.1 
49.0 
49.5 
56.1 
37.8 



49.1 

41.6 

39.6 
62.0 



58.0 
29.6 
49.1 

54.6 

13.2 

31.6 

2.0 

2.0 
13.2 



17.0 



40.3 
40.3 
30.7 
30.7 
51.9 



Elongation 

of mch 

flections. 



In, In. 
0.39»,0.32t 

• 35*, .30 
.08*, .05 

.45*, .26 
.30>, .31* 
.2»», .30* 
44, .45* 
.13, .29* 
.41*, .28 
.28, .42* 



.28, .49* 

.37, .51* 

.88>, .37* 
.34!*, .14 



.33^, .20 
.39*, .20 
.55)*, .41 

.59*, .37 
.14, .13 
.33. .36* 
.09^,0. 

.04*,0. 
.00, .18* 



.11, .13* 



.28, .37* 
.41*, .25 
.38*, .32* 
.27, .33* 
.49*, .35 



Hardness. 



Shore. 



28.0 

29.0 
15.0 

29.0 



22.0 
83.5 
27.0 
25.5 



26.5 

25.0 

25.5 
27.0 



25.0 
24.0 
17.0 

17.0 
30.0 
19.0 
20.0 

12.0 

2ao 



19.0 



22.0 
24.0 
23.5 
19.5 
20.0 



Brin 
elL 



124 

103 

118 
131 



126 

107 

92 

90 



107 
101 

80 



121 
121 



Appearance of fracture. 



Uniform light yel- 
low, silky. 
Do. 
Yellow, brown, and 

lavender. 
Yellow, silky. 
Light yellow. 
Light yellow, sUky. 

Do. 
Light yellow. 

Do. 
Light yellow, circular 
seam around cen- 
ter. 
Light yellow, cap- 

shaped. 
Uniform light yel- 
low, oblique. 
Uniform li^t yellow. 
Uniform li^t yellow, 
long. Stfim in cen- 
ter. 
Uniform light yellow. 

Do. 
Uniform light yellow, 
oblique. 
Do. 
Golden yellow. 
Light yellow. 
Silvery grav and 
golden yellow. 
Do. 
Llf^t yellow, seam 
crossing through 
fracture. 
Light yellow, with 5 
seams parallel to 
axis. 
Light yellow. 
Do. 
Do. 
Do. 
Do, 



CAST IRON FOR ORDNANCE WORK. 
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CAST IRON FROM WATERTOWN ARSENAL FOUNDRY. 



CAST IRON FOB OH&NANCE WORK. 16Y 

Castironfrom Watertovm Artenat foundry— Continued. 
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CAST IRON FOR ORDNANCE WORK, 



Cast iron from Watertown Arsenal foundry — Continued. 



Marks. 


Grade. 


3963 


o 


3969 
397() 
3977 


2 
o 

2 


3978 


2 


4013 
4014 


1,2 
2 


4015 


o 


4010 




4022 


O 


4023 


2 


4024 


o 


4028 


1 
1 


4029 


2 


4033 


2 


4037 


2 


4039 




4040 


2 



Tensile 
strength 

per 

square 

inch. 



Hardness. 



{ 



Lb. 

24.800 
25,000 
25,800 
25,000 
26,700 
32,300 
26,500 
31,600 
30.400 
27,400 
29,700 
24.400 
25,500 
28,400 
30,000 
_'ti. 400 
28,800 
29, 800 
28,600 
29,400 
20,000 
24,400 
28,000 
23.600 
17.800 
18,000 
22.600 
27.400 
28,400 
28,800 
33,000 
27.200 
26,400 
23,000 
22,400 
\27,400 



Shore 
selero- 
scope. 



32.0 
31.5 
32.0 
32.0 
30.0 
35.0 
31.0 
30.0 
33.8 
34.0 
31.0 
32.5 
33.0 
24.0 
28.0 
33.0 
33.5 
32.0 
30.0 
31.0 
30.0 
29.0 
29.5 
30.0 
25.0 
27.0 
30.0 
32.0 
34.0 
30.0 
30.0 
29.0 
30.0 
29.0 
33.0 
32.0 



BrineU 
appa- 
ratus. 



170 
163 
163 
163 
163 
179 
170 
170 
170 
187 
166 
170 
174 
159 
159 
170 
179 
183 
170 
179 
179 
174 
179 
166 
179 
131 
174 
179 
179 
174 
170 
170 
156 
149 
163 
170 



Appeanmoe of fractnre. 



Fine granular gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine granular dark gray. 
Fine granular gray. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Fine granular dark gray. 

Do. 
Fine granular gray. 



GUN AND TOOL STEEL FOR ORDNANCE WORK. 
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Oun and tool tUdJrom Watertown Arunal tmith tihop, 
[Inch section in which ftsotare occurred is marked thus: *.] 







Elastic 


Tendle 
















Grade. 


Umit 

per 

squue 


strength 
square 


Elonff- 
atton. 


Con- 
trac- 
tion. 


BkMuatlon 
of inch 






Appearance of frac- 
ture. 


Marks. 


Shore. 


Brin- 






inch. 


inch. 










ell. 








Lb, 


£». 


Perct. 


Peret. 


In, 


In, 






ICO F. F-1. 


Oun steel. 


67,500 


113,500 


20.0 


43.3 


0.19*, 


0.21* 


33.0 


217 


Dull silky. 


180 F. F-2. 


...do 


60,000 


113,500 


20.5 


43.3 


.22*, 


.19* 


30.5 


228 


Do. 


345 F-2.... 


Tool steel 
A. 


65,000 


127,000 


18.0 


40.1 


.07, 


.29* 


38.0 




Silky, 80 per cent; 

fine granular, 20 

per cent. 
Fine granular; 


418 F-2.... 


...do 


87,500 


136,500 


17.6 


46.2 


.06, 


.2T» 


38.0 
























silky center. 


775 F 


...do. . . . . . 


80,600 


126,000 


15.0 


46.2 


.20*, 


.04 


41.0 




Fine silky. 


817 F 


. . .uo. ..... 


88,500 


122,600 


14.0 


20.6 


.iK 


.11 


42.0 




Fine granular, 
70 per cent; amor* 
phous spot, 30 


818 F 


Tool steel 
B. 


100,000 


133,600 


17.0 


54.6 


.2»», 


.06 


38.0 




percent. 
Fine silky; ser- 
rated. 


977 F 


Tool steel 
A. 


112,000 


160,000 


12.0 


27.4 


.18*, 


.06 




....4. 


Fine granular; 
silky spot in cen- 






y 






















ter. 






83,000 


116,600 


20.5 


46.2 


.20^. 


.12 






Fine granular. 
Fine silky; ser- 






120,600 


188,600 


10.0 


64.6 


^^ f 

.06, 


.32* 


**46*6* 
























rated. 


1080F 


...do 


58,000 


112,000 


19.0 


80.7 


.14. 


.24* 






Fine granular, 85 
per cent; silky, 
15 per cent. 




^ V H ^BV^^ V V V ^ ^ V 






• *^> 




























1743 T 


Oun steel. 


87,500 


80,500 


27.5 


40.3 


.25*, 


.30* 


22.6 


143 


Silky. 
Do. 


1743 FC 


...do 


46,000 


92,500 


26.5 


43.3 


.29», 


.24 


24.0 


170 


1741 FT.... 


...do 


63,000 


101,000 


24.0 


64.6 


.36*, 


.12 


28.6 


187 


Do. 


1741 FC 


...do 


68,000 


101,000 


23.0 


62.0 


.30*, 


.16 


24.0 


192 


Fine silky. 

Fine silky; cup 

shaped. 
Silky. 


1741 F-2C... 


• • vUU •••••• 


70,000 


107,000 


20.0 


58.0 


.30*, 


.10 


23.6 


207 


1744 FC 


• • • UO •••••• 


72,500 


112,500 


20.5 


40. 1 


.27*, 


.14 


30.0 


217 


1744 F-2C... 


...do 


70,500 


109,000 


29.0 


57.2 


.34*, 


.24 


28.5 


207 


Fine silky; cup 
shaped. 


1744 FT.... 


...do 


72,000 


116,000 


19.5 


43.3 


.22*, 


.17 


29.6 


223 


snky. 


1745 FC 


...do 


70,500 


104,000 


26.0 


60.8 


.82*, 


.18 


29.0 


192 


Silky, serrated. 


1745 F-2C... 


...do 


60,500 


106,500 


22.5 


61.9 


.17, 


.28* 


28.0 


207 


Fine silky. 


1745 FT.... 




55,500 


101,000 


21.0 


49.1 


.13, 


.29* 


28.0 


187 


DuU silky. 


1746 FT.... 




60,000 
61,500 


112.500 
100,000 


20.5 
24.5 


43.3 
57.2 


.20», 
.13, 


.21* 
.36* 


82.0 
28.5 


223 

187 


Silky. 
Do. 


1747 FT.... 


• * aUU •••••• 


78,500 


125,000 


15.5 


30.7 


.12, 


.19* 


31.0 


241 


Fine granular; 
silky center. 


1748 FT.... 


...do 


67,500 


110.000 


20.5 


46.2 


.29*, 


.12 


31.0 


217 


Dull silky, trace 
granulation. 


1740 FC-1... 


...do 


74,500 


122,500 


16.0 


30.7 


.20*, 


.12 


33.0 


228 


Do. 


1749 FC-2... 


...do 


74,000 


118,000 


20.0 


46.2 


.14.' 


.26* 


82.0 


235 


DuU silky. 


1742 FC-1... 


...do 


49,000 


103,000 


14.0 


84.0 


.21* 


.07 


23.0 


179 


DuU sUky, 70 per 
cent; granular, 30 


1742 FC-2... 


...do. 


81,000 


128,000 


16.0 


43.0 


.00. 
.18*, 


.23* 


32.0 


248 


percent. 
SiSy. 


1743 FC-1... 


...do 


83,000 


129,000 


15.0 


84.0 


.12 


81.0 


248 


SUky, 60 per cent; 






















granular, 50 per 






















cent. 


1743 FC-2... 


...do 


84,000 


129,000 


14.5 


34.0 

■ 


.14*, 


.16* 


31.0 


255 


Fine granular; 
silky center. 


1760 FT.... 


...do 


67,000 


110,500 


21.0 


43.3 


.21* 


.21* 


30.5 


217 


Silky trace of gran- 
ulation. 
SUky. 
Dull silky. 




• • •Qv* • • • • • 


66,000 


110,000 


21.0 


43.3 


.27*, 


.15 


31.0 


217 


1751 FT.... 


...do 


66,500 


110,000 


21.5 


49.1 


.31* 


.12 


28.0 


217 




. . aCIO. ..... 


74,500 


123,500 


15.5 


37.2 


.09, 


.22* 


33.0 


248 


DuU siUEy, 50 per 




















cent; fine granu- 




















lar, 50 iwr cent. 
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PROOF TEST OF PISTON RODS AND CHAIN 

FOR ORDNANCE WORK. 
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Test 14704. 

PROOF STRESS APPLIED TO FOUR IS-PDR, PISTON RODS. 
Proof stress of 98,400-lb. tension applied to each rod. 



Marks on 
rods. 


1186 


1197 


1199 


1196 


Applied 
loads. 


In 10-in. gauge 
length. 


In 10-in. gauge 
length. 


In 10-in. gauge 
length. 


In 10-In. gange 
length. 


Elonga- 
tion. 


Set. 


Elonga- g^. 
tion. ^^- 

1 


Elonga- 
tion. 


Set. 


Elonga- 
tion. 


Set. 


Pounds. 
500 
96,400 
500 


6. 

.0075 
0. 


0. 


0. 
.0075 
0. 


0. 


0. 
.0075 
0. 


0. 


0. 

.0075 
0. 


0. 


0. 


0. 


0. 


0. 



No permanent set. Comply with specifications. 



Test No. 14754. 

PROOF STRESS APPLIED TO TWO 12-IN. MORTAR CARRIAGE PISTON 

RODS FOR WATERTOWN ARSENAL, MASS. 

Rods marked 12-in. mortar carr., model 1908, pilot, R. & L. 
Proof stress called for 392,500 lb. 

Proof stress applied, 396,000 lb., allowance being made for packing 
friction. 

Readings taken on tension gauge of testing machine. 
Elongations taken on 30-in. gauge length. 



Load. 


Elongations. 


RodR. 


RodL. 


Lb. 
0. 
396,000 
0. 


In. 
0. 

.0235 

.0050 (micrometer disturbed). 


In. 
0. 
.0235 
0.0008 


Second time. 


0. 
396,000 
0. 


0. 
.0232 
0. 


0. 
.0227 
0. 
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Test 14940. 

PROOF STRESS APPLIED TO TWO 14'IN. GUN TURRET PISTON RODS 

FOR WATERTOWN ARSENAL, MASS. 

Piston rods for 14-in. gun turret mounts, model 1909. 
Load of 800,000-lb. tension applied to rods with the following 
results. 

Elongations measured on gauge length of 30 in. 



Load. 


Elongation in 30>in. 
length. 


Rod 761. 


Rod 760. 


Lh, 
6,000 
800,000 
5,000 


In, 
0. 

.0197 
.0006 


In. 
0. 

.0197 
-.0001 



Requirements. 
Service 525,000 lb. 



Test 14835. 

PROOF STRESS APPLIED TO SIX SPRING COMPRESSOR SCREWS FOR 
12-IN. MORTAR CARRIAGE, MODEL 1908, FOR WATER TOWN ARSENAL, 
MASS. 

Marks on rods tested: 2104, 2105, 2141, 2142, 2143, and 2144. 
Load of 60,000-lb. tension appUed to each rod. 
No sign of failure. 
Required: Load of 60,000 lb. 



Test 14776. 

TENSILE TESTS OF TWO PIECES OF t^N. CHAIN FOR WATERTOWN 

ARSENAL. 



First sample... 
Second sample. 



Number 
of links. 



39 
39 



Diameter 
of wire. 



In. 
0.37 
.37 



Outside 

width of 

link. 



In. 
1.18 
1.21 



Outside 

length of 

Imk. 



In. 
1.73 

1.73 



Tensile 
strength. 



Lb. 
6,630 
6,324 



First sample parted, fifteenth link at welded end. 
Second sample parted, seventh link at welded end. 
Requirements: Proof test, 3,640 lb. Average breaking strength, 
7,280 lb. Safe load (ordinary), 2,427 lb. 
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Test 14821. 

PROOF STRESS APPLIED TO TWO PIECES OF i-IN. CRANE CHAIN FOR 

WATERTOWN ARSENAL, MASS. 

Chain received on P. O. 1515. 

DIMENSIONS. 



Marks. 


Number 
oflinkfl. 


Diameter 
of wire. 


Outside 

width of 

links. 


Length 

overall 

before test. 


Length 

overall 

after test. 


Elongi^ 
tions. 


Tag marked ''Re- 
jected" 


39 
39 


In. 

0.37 

.37 


In. 
1.18-1.22 

1.16-1.24 


In. 
38.49 

38.25 


In. 
39.19 

38.92 


In. 
0.70 

.67 





Proof stress of 3,640-lb. tension was applied to each chain without 
damage to chains. 

BEQUIBEMENTS. 

%'m. wire, H-in. pitch, 1} in. outside width of link. Proof test 
of 3,640 lb., average oreaking strength 7,280 lb., ordinary safe load 
of 2,427 lb. 



Test 14959. 

PROOF STRESS APPLIED TO TWO (2) PIECES OF i-IN. STEEL CHAIN 

FOR WATERTOWN ARSENAL, MASS. 





Require- 
ments. 


Sample 1. 


Sample 2. 


Number of Imks 


39 


40 


40. 

0.40 in. 

Minimum, 1.75 in. 
Maximum, 1.87 in. 
Minimum, 0.92 in. 
Maximum, 1.03 in. 
Minimum, 0.54 in. 
Maximum, 0.57 in. 
Minimum, 1.33 in. 
Maximum, 1.39 in. 
3,713 lb. 


Diameter of wire ... . 


fin 

IHin 

Bin 

iln 

liln 

3,6401b.... 


0.40 in 


T/eneth of link over all 


rMinimum, 1.74 in 

IMaximum, 1.85 in 

/Minimum, 0.93 in 

iMaximum, 1.00 in 

/Minimum, 0.53 in 

^Maximum, 0.57 in 

/Minimum, 1.35 in 

IMaximum, 1.41 in 

3,7131b 


Tnsid« iMirtb o' link 


Tnsi'lA wi'lth of \\nV 


Outside width of link 


Proof stress 







Requirements: No deviations from the above dimensions can be 
allowed i 
A proof stress of 3,713 lb. tension was applied to each chain. 
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I V 



Test 14690. 

TENSILE TEST OF SEAMLESS BRASS TUBE FOR WATER TOWN 

ARSENAL, MASS, P. 0. 9095. 

Direction of drawing, perpendicular (right angles) to axis of 
specimen. 















Sectional 
area. 


Tenflile strength. 


li* 1tf%i>i mm 4 


i-i,,^ f.. o 


Marks. 


Width. 


Thickaess. 


Load. 


Stress per 
square inch. 


xMongauvu lu o 
Inches. 


None. 


In, 

1.5q 


In. 
.286 


Sq. in, 
.428 


Lb. 

16,300 


Lb. 
38,100 


In, 

1.98 


Percent. 
24.7 


After fracture. 


Contrao- 

tionof 

area. 


Remarks. 


Width. 


Thicknem. 


Sectional 
area. 


In, 

1.26 


In. 
.21 


Sq, in. 
.264 

• 


Per cent. 
38.3 


Fracture 4.6 in. inside gauge mark. 



Test No. 14795. 

TUBE AND FRICTION TESTS FROM A PIECE OF 7'PLY i^IN. PNEU- 
MATIC HOSE FOR WATER TOWN ARSENAL, WATER TOWN, MASS. 

« 

The 12-in. sample represents 400 ft. of J-in. 7-ply hose, received 
on P. O. 1068. 

TUBE TEST. • 

Length of sampie over all, 6 in. 

Width of sample, 1 in. 

A gauge lengtn of 2 in. was laid off on sample. The sample was 
then stretched until the gauge marks were 6 in. apart and hela in this 
position for 10 minutes. 

Distance between gauge marks after sample had rested for 10 
minutes, 2.25 in. 

Permanent set, 0.25 in. Complies wijh the specifications. 

BEQUIBED FOR TUBE TEST. 

Distance between gauge marks after sample had rested 10 minutes 
not to be greater than 2{ in. 
Permanent set not to be more than 0.25 in. 
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FBIOTION TEST. 

Length of samples, 1 in. 

Two samples tested. 

First sample unwound 2.80 in. in 10 minutes. 

Second sample unwound 2.90 in. in 10 minutes. 

REQUIBED FOB FRICTION TEST. 

Fabric must not unwind at a greater rate of speed than 6 in. in 
10 minutes. 



Test 14809. 

HARDNESS TEST ON jt BEVEL GEAR BLANK FOR 14-INCH'OUN TURRET 

FOR WATERTOWN ARSENAL, MASS. 

Gear blank received from machine shop February 16, 1912. 

Marks on blank, 1019, 37iB. 

Hardness taken on both sides of the gear with BrinelFs hardness 
instrument, and also with the Shore scleroscope. 

Results of hardness as follows: BrinelFs instrument, 302 to 340; 
Shore scleroscope, 54 to 56. 

Forged steel specimens have a hardness by the Brinell test of about 
200, and by the scleroscope of about 30. 



Test 14822. 

TENSILE TES TOFAS TRAIN INS ULA TOR FOR WA TER TO WN ARSENAL, 

MASS. 

The insulator consists of two malleable-iron castings with one-half 
in. eyes at one end of each. At the other end the two castings locked 
together and were covered with a composition ball two and one 
quarter in. in diameter, the composition oall forming the insulation. 

Tensile strength, 6,426 lb. 

Fractured the composition ball into 9 principal fragments. 

Composition covering removed and test continued. 

At 4,896 lb. fractured the malleable-iron casting near the base 
which was covered by the composition ball. 



Test 14896. 

COMPRESSIVE TESTS OF STEEL BALLS FOR WATERTOWN 

ARSENAL, MASS. 

Balls tested between hardened steel faces. Number of balls tested 3. 



Nominal 
sixe. 


Diameter of balls. 


Required 
load. 


Ultimate 


In, 


In, 
0. 1242 to 0. 1248 
.1247 to .1251 
.2503 


Lb. 
1,300 
1,300 
5,200 


Lb. 

1,677 
3,698 
0,529 



61783*»— 13 12 
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Test 14955. 



TENSILE TESTS OF STEEL SPECIMENS TAKEN FROM BROKEN RAIL 
FROM TRACK IN YARD OF WATERTOWN ARSENAL. 

For location of specimens see photograph. Nos. 1 and 2 refer to 
specimens taken from head of rail; N'o. 3 specimens taken from junction 
of web and base of rail. 



Marks. 


Diameter. 






Elastic limit. 


Tensile strength. 




1 

Elongation in 2 
inches. 


Sectional 
area. 




Stress 




Stress 








Load. 


,«^«^u«. 


Load. 


^i^sr 










In. 


i9f. In. 


Lb. 


Lb. 


Lb. 


Lb. 




In. 


P.cL 


B 1 


0.506 


0.20 


14,100 


70,500 


25,900 


129,500 




0.17 


8.5 


B2 


.506 


.20 


14,800 


74,000 


26,900 


129,500 
130(00O 




.24 


12.0 


B3 


.506 


.20 


14,100 


70,500 


26,000 




.30 


15.0 


Dl 


.506 


.20 


14,400 


72,000 


26,800 


129,000 




.24 


12.0 


D2 


.506 


.20 


14,000 


70,000 


25,700 


128,600 




.25 


12.5 


D3 


.5« 


.20 


14, KX) 


70,500 


26, MO 


129,500 




.29 


14.5 


F 2 


.505 


.20 


15,100 


75,500 


26,100 


130,500 




.20 


10.0 


F3 


.506 


.20 


14,100 


70,500 


26,900 


129,600 




.30 


15.0. 














Hardness. 








Marks. 


BlongatldlL 

in filch 

sections. 


Diamei 
atfracti 


ter 
ue. 


Contnio 
tionofarea. 






Appearance of fracture. 


Brix 


leU. 


Shore 
scleroecope. 




In. In. 


In. 




P.ik 














B 1 


0.00*, 0.08* 





.48 


d.5 




235 


33.5 


Fine granular. 




B 2 


.10, .14* 
.17*. .13 




.46 


16.9 




255 


33.0 


Do. 






B3 




.44 


24.0 




248 


32.5 


Do. 






Dl 


.14*, .10 




.47 


13.3 




248 


33.5 


Do. 






D2 


.14*, .11 




.46 


16.0 




241 


32.0 


Do. 






D3 


.17*, .12 




.44 


24.0 




241 


33.0 


Do. 






F2 


.08, .12* 




.47 


13.3 




248 


33.0 


Do. 






F3 


.13, .Yt* 




.44 


24.0 




241 


32.0 


Do. 







Test 14713. 

REPORT UPON THE STRENGTH OF TEETH IN PAWL AND RACK OF 

14-IN. D. C, MODEL OF 1907. 

A section of the rack was cut oflf about 14 in. long, and the width 
reduced to about that of the rack teeth. This piece of rack and pawl 
was then held in the grippinjj jaws of the testing machine. 

The teeth were engaged m the same relative position that they 
occupy in the carriage. The center line of the testing machine 
passea through the center of the pinhole in ihe pawl, and the center 
of the bearing surfaced of the engaged teeth. 

The diagonal line in Photograph 1200-B was used as a guide in 
setting the pieces. 

The load was applied OTadually without noticeable effect until the 
teeth besan to bend. The inclmed surfaces which resulted caused 
the pawTand rack to separate about J in., due chiefly to springing 
of the piston rod of the testing machine. 




z 

UJ 

O 
UJ 
Q. 
(/) 

I- 
(/) 
UJ 

I- 

u. 
O 



g 

I- 
< 
o 
o 



NO.l. SECTION A. UNKTCHED. XHO. NO.l. SECTION E. UNETCHED, XBO. 



NO. 3. SECTION A. ETCHED. XM. 
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A load of 324,000 lb. was reached, then the test discontinued. The 
teeth of the rack were displaced 0.23 in. at the points as shown by 
photograph 1201-B. 

The deformation of the pawl teeth could not well be measured, but 
the photographs show it quite clearly, especially by the tool marks 
in 1200-B. 

It is believed that the ultimate strength of these teeth was reached. 
To cause greater deformation in the carriage it would be necessary 
to lock the pawl into its engaged position. 



Gauge lengths approximately 2.10 in. 







mpm- E 






ErtBH- 




xtea- 


Compres- 




leto. 


ion. go> 


new. 


slw.. 


raneter. 


ahm^ K 


neter. 


sion. 


u. 


/». 


/», 


'». 


In. 


In. 


In. 


'n. 


In. 


a),ooo 0. 




0029 














40,000 




O0S7 


0867 


i0067 


:o4so 


~ '.roBo 


W80 


'.ano 




IBS 


003S 


oeu 


.0065 


.0480 


.0060 








lU 


«00S 






.0430 








*6;ooo 










.W>20 






.oils 


so. 000 


200 




OBIO 


.0110 


.0537 


.0097 




.0133 


2,000 


180 




oeoo 




.0430 










211 








.0633 




0341 


.0131 


sol 000 










.OMl 








a;ooo 






OBOO 





.0430 










241 


ooei 












.0152 


si 000 










;o4» 




0310 




80,000 




oioe 


0960 


.0160 


.0580 










308 


0138 . . . 














i,'o66'" 








"".baa" 


""■.0443" 


■■■■6012 


M32' 


■".'ooii' 


100,000 


1308 




DBA? 


.0197 




.0190 


0432 




3,000 


168 


0008 




.0013 








ioo4a 


130,000 




018S 




.0230 


loOTO 




04B6 


.0375 


3,000 




002! 


0833 


.0033 


.0600 


loOTO 


0387 


.0077 


i«i,aQO 




0342 




.0185 




.0303 






%ooa 








.0000 






0830 


>l0130 










.0063 


!0S3O 


ioioo 


aS37 


.0117 


"*'i«o|o66"" 


4U 


0305 


1143 


.nm 


.0836 


.0305 


0033 




2,000 


230 


0070 


0900 








0303 


i01S3 


180,000 


610 


OlM 










0786 


.0578 


3,000 




0210 




.02«£ 


.0757 




MK 




»0,000 


ooo 


0740 


1645 


.0845 


.1908 






ioeu 


3. coo 


630 


0470. 


1160 


.0»0 


■ 1000 




0750 


.0640 


220,000 






2030 




.1667- 


1 1237 


1410 


.1300 


3^000 






1700 


ioooo 


.1330 


.0900 




.0840 


240,000 


3880 


1720 


2710 








i^ 




3,000 


mo 




23S0 


.1680 


.1770 


lisw 


™^ 


.030 



Note — A Is tha dlstSDcs trom b ax«d point on the rack to a point on the lat tooth o[ tbe rack meas- 
ured jnrall«l to tbe dlreotlon at the load, Simllarl)' B la tba diatance to the Dolnt ol the secotid tootb 
and C and D are Bimltu diatouces mesisuted on the lat and 3d teeth ol the pawL 
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LOAD- LB. 




80000 
dOOOO 
40000 
^0000 



.010 .020 .030 .040 .050 .060 .070 .080 .090 .100 .110 .120 .130 .140 .150 .160 .170 .180 .190 .200 

JEST NO. 14735. compression-in. 

SHEARING TEST OF PAWL AND RACK 
1.4- IN. D,C. CARRIAGE, MODEL OF 1907. 
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Test 14715. 

TENSILE TESTS ON S-IN, HOLLOW DECK STANCHIONS, i-IN WALLS, 

FOR NEW YORK NAVY YARD, NEW YORK 

Stanchions 6 ft. 6 in. in length, fitted with drop forged heads and 
heels. 



No. 


Manner of liastening head and 
foot. 


Tensile 
strength. 


Manner of failare. 


1 

2 
3 

4 
5 

6 

7 

8 
9 

10 
11 

12 


Special fitting 


Lb. 
43,000 

56.900 
118,0^0 

107,900 
162,200 

163,100 
107,000 

120,400 

197,900 

175,200 
221,600 

209,200 


Fractured the pipe or tubing in thread, at edge 
of head or foot, 1} in. from end. 
Do. 

Sheared the thread. At 117,000 lb. threads be- 
gin to come out. 

Bent the head or foot and sheared the thread. 

Sheared two rivets and spUt the pipe or tubing 
longitudinally at the two rivet holes. 

Fractured the pipe or tubing 5} in. from end. 

Drew head ^ in. and foot | in. from pipe or tub- 
ing. 

Drew head or foot 4^ in. from pipe or tubing. 
Carried away portion of tubing. 

Fractured the pipe or tubing 5f in. from end. 
Diameter of tubuig after f^racture, outside 5 in., 
inside 4.25 in., i in. thick. 

Sheared one rivet and split the pipe or tubing 
longitudinally at the two rivet holes. 

Fractured the pipe or tubing 13 in. from end. 
Diameter of tubing at point of fracture, out- 
side 4.75 in. , inside 4.15 Inches. 

Fractured the pipe or tubing 13 in. from end. 
Elongation of tubing measured on two gauged 
lengths including ^in. opening at fracture 
as follows: 

After fracture 84.20in. 78.30in. 

Before fracture 80.351n. 74.45in. 


do 


Screwed on taper thread 

do 


Shrunk on and riveted 

Screwed on parallel thread.. . 

ShriTnlr on. 


do 


Screwed on parallel thread. . . 

Shrunk on and riveted 

Welded 


do 






Elongation 3.85in. 3.851n. 



Sharp snapping sounds occurred at the following loads: 66,900 
lb., 78,000 lb., and 81,100 lb. 

182 



STEEL SPECIMENS FOR COMPARISON OF 

TESTING MACHINES. 



183 



Test 14717. 



TENSILE TESTS OF THREE STEEL SPECIMENS FOR SPRINGFIELD 

ARMORY, SPRINGFIELD, MASS. 

For standardizing testing machine at armory with large machine 
at Watertown Arsenal. 

[Inch section in which fracture occurred is marked thus *.] 







Qa4 


..4.i^_.i 


Elastic limit. 


Tentile strength. | 


Diameter. 


area. 


Load. 


Stress per 
square inch 


Load. 

• 


Stress per 
square inch. 


In. 

0.505 
.505 
.505 


Sq.in, 
0.20 
.20 
.20 


Lb. 
12,600 
14,400 
13,100 


Lb. 
63,000 
72,000 
65,500 


Lb, 
10,900 
21,100 
20,200 


U. 

99,500 
105,500 
101,000 


Elonsation in 
2 inches. 


Elongation of 
inch sec- 
tions. 


terat 
frac- 
ture. 


Con- 
traction 
of area. 


Appearance of fracture. 


In. 

0.55 
.51 
.56 


P.ct. 
27.5 
25.5 
28J) 


In, In, 

0.17, a3»* 

.12, .30* 

.19, .37* 


In, 

0.32 

.32 

.34 


P.et. 
50.8 
50.8 
54.6 


Fine silky; cup shaped. 
Fine silky. 
Do. 
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Test 14733. 



TENSILE TESTS OF FIVE STEEL SPECIMENS FOR CALIBRATION OF 
THE EMERY TESTING MACHINE, BETHLEHEM STEEL CO, 

Steel specimens taken from bar of forged steel (either No. 1 or 
No. 2), furnished by the Bethlehem Steel Co. Tested on 800,000-lb. 
machine. 

[Inch section in which fracture occurred is marked thus *.] 



Maries. 






CIa/ 


..^i^^.i 


Elastic limit. 


Tensile strength. 


Diameter. 


seCtiuuni 

area. 


Load. 


Stress per 
square inch. 


Load. 


Stress per 
square inch. 


D 3676- 3 
D 3676- 4 
D 367ft- 6 
D 3676- 8 
D 3676-10 


In. 

0.6048 
.5048 
.5050 
.5050 
.5051 


8q. in. 
0.30014 
.30014 
.30030 
.30030 
.30038 


Lb. 
7,400 
7,400 
7,400 
7,400 
7,500 


Lb. 

36,974 

96,974 

96,944 

36,944 

37,430 


Lb. 
13,833 
13,750 
13,740 
13,755 
13,810 


Lb. 

69,063 

68,703 

68,597 

68,673 

68,930 


Marks. 


Elongation in 
3 inches. 


Elongations 
inch sec- 
tions. 


Diame- 
ter at 
frac- 
ture. 


Contrac- 
tion of 
area. 


Appearance of 
fracture. 


D 3676- 3 
D 3676- 4 

D 3676- 6 
D 3676- 8 
D 3676-10 


In. 
0.75 
.74 

.76 
.74 
.76 


P.et. 
37.5 
37.0 

38.0 
37.0 
38.0 


In. In. 
0.39, 0.46* 
.44,* .30 

.34, .43> 
.49,* .35 
.43,* .33 


In. 
0.31 
.30 

.31 
.30 
.30 


P.et. 
63.39 
64.68 

63.33 
64.71 
64.73 


FinesUky. 

Fine silky; cup 

shaped. 
Fine silky. 

Do. 

Do. 
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Test 14S23. 

TENSILE TEST OF STEEL SPECIMENS FOR CALIBRATING EMERT- 
TESTING MACHINE AT SOUTH BETHLEHEM, PA,, FO^t W. D. GREET- 
HA My UNITED STATES NAVY, INSPECTOR OF ORDNANCE. 



Marks. 




Sectional 
area. 


Elastic limit. 


Tensile strengtb. 


Load. 


Blrasper 

square 
inch. 


Load. 


Stress per 

square 

inch. 


Z274» 
Z2784 


In. 

0.5062 
.5062 


8q. in. 
0.20048 
.20043 


Lb. 
8,400 
11,700 


Lb. 

41,010 
58,379 


Lb. 

13,500 
21,400 


Lb. 

67,358 
106,760 



Marks. 


Elongation in 2 
inches. 


Elongation 
of indi sec- 
tions. 


Diameter 
at ftracture. 


Con- 
traction <rf 
area. 


Appearance of 
fracture. 


Z2768 
Z2784 


In. 

0.74 
.44 


P.et. 
37.0 
22.0 


In. In. 

0.34, 0.40 
.21 .23 


In. 
0.32 
.30 


P.ct. 
50.8 
40.3 


FinesUky. 
SUky. 
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Test 14823. 

TENStLE TEST OF STEEL SPECIMENS FOR CALIBRA TION OF EMERY- 
TESTING MACHINE AT SOUTH BETHLEHEM, PA., FOR W. D. GREET- 
HAM, UNITED STATES NAVY, INSPECTOR OF ORDNANCE. 

Marks, Z 2764. 
Diameter, 0.5047 in. 
Sectional area, 0.20012 sq. in. 
Gauged length, 2 in. 



Applied loads. 


Elonf^tions. 


Remarks. 


Loftd. 


Per square 
inch. 


In 2 inches. 


Per Inch. 


Lb. 
1,020 
2,040 
5,100 
6,120 
6,324 
6,528 
6,732 
6,936 
7,140 
7,344 
7,548 
7,752 
7,956 
8,160 
8.364 
8,568 
13,566 


Lb. 
5,094 
10,194 
25,485 
30,581 
31,601 
32,620 
33,640 
34,660 
35,679 
36,698 
37,720 
38,736 
39,755 
40,778 
41,795 
42,812 
67,789 


In. 
0. 

.0003 
.0014 
.0018 
.0020 
.0021 
.0022 
.0022 
.0023 
.0025 
.0025 
.0026 
.0028 
.0345 
.0362 
.0387 


In. 
0. 

.00015 
.00070 
.00090 
.00100 
.00105 
.00108 
.00110 
.00115 
.00123 
.00125 
.00130 
.00138 
.01725 
.01810 
.01935 


Elastic Umit. 
Tensile strength. 







Elongation of inch sections, 0.36, 0.35 in. 
Elongation after fracture, 0.71 in. = 35.5 per cent. 
Diameter at fracture, 0.32 in. 
Contraction of area, 59.8 per cent. 
Position of fracture, at the middle. 
Appearance of fracture, fine silky; cup shaped. 



188 steel specimens for comparison op testing machines. 

Test 14823. 

Marks, Z 2773. 
Diameter, 0.5052 in. 
Sectional area, 0.20044 sq. in. 
Gauged length, 2 in. 



AppUed loads. 


Ekugattons. 


Remarks. 




Per 






Total. 


square 
inch. 


In2indu». 


Per inch. 




Lb. 


Lb, 


/«. 


In. 




1,020 


5,060 


a 


a 




2,040 


10,179 


.0002 


.00006 




5,100 


25,446 


.0009 


.00045 




6,120 


30,533 


.0013 


.00065 




6,324 


31,552 


.0014 


.00070 




6,528 


32,707 


.0015 


.00075 




6,732 


33,590 


.0016 


.0(1080 




6,936 


34,605 


.0017 


.00083 




7,140 


35,622 


.0018 


.00088 




7,344 


36,640 


.0018 


.00090 




7,548 


37,660 


.0019 


.00005 




7,762 


38,675 


.0020 


.00100 




7,956 


39,695 


.0021 


.00105 




8,160 


40,715 


.0022 


.00108 




8,364 


41,730 


.0023 


.00115 


• 


8,568 


42,750 


.0025 


.00123 


Elastic limit. 


8,670 


43,258 


.0042 


.00210 




8,772 


43,763 


.0456 


.02280 




8,976 


44,782 


.0460 


.02345 




13,668 


68,193 






Tensile strength 







Elongation after fracture, 0.71 in. in 2 in. = 35.5 per cent. 
Elongation of inch sections, 0.49,* 0.22 in. 
Diameter at fracture, 0.32 in. 
Contraction of area, 59.8 per cent. 
Position of fracture, 1.25 in. from the neck. 
Appearance of fracture, fine silky; cup shaped. 
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Test 14823. 



Marks, Z 2780. 
Diameter, 0.5050 in. 
Sectional area, 0.20030 sq. in. 
Gauged length, 2 in. 



Applied loads. 


Elongations. 


Remarks. 




Per 






Total. 


square 
indi. 


In 2 inches. 


Per inch. 




Lb. 


Lb. 


In. 


In. 




1,020 


5,092 


a 


a 




2,040 


10,185 


.0004 


.00020 




6,120 


30,555 


.0019 


.00095 




8,180 


40,740 


.0026 


.00130 




9,180 


45,834 


.0030 


.00150 




9,384 


46,852 


.0031 


.00155 




• 9,688 


47,870 


.0032 


.00160 




9,792 


48,890 


.0033 


.00165 




9,996 


49,910 


.0034 


.00170 




10,200 


50,923 


.0035 


.00175 




10,403 


51,940 


.0036 


.00180 




10,608 


52,960 


.0037 


.00183 




10,812 


53,980 


.0038 


.00188 




11,016 


55,000 


.0039 


.00195 




11,220 


56,019 


.0040 


.00200 




11,424 


57,041 


.0041 


.00203 




11,628 


58,059 


.0042 


.00210 




11,830 


59,064 


.0044 


.00220 


Elastic limit. 


12,036 


60,710 


.0167 


.00835 




12,240 


61, 110 


.0172 


.00860 




21,521 


107,450 






Tensile strength. 







Elongation after fracture, 0.44 in. in 2 in. = 22 per cent. 
Elongation of inch sections, 0.29,* 0.15 in. 
Diameter at fracture, 0.39 in. 
Contraction of area, 40.3 per cent. 
Position of fracture, 1 in. from the neck. 
Appearance of fracture, silky. 
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TsfiT 14823. 

Marks, Z 2789. 
Diameter, 0.5053 in. 
Sectional area, 0.20060 sq. in. 
Gauged length, 2 in. 



Applied kHHis. 



LoMl. " ^.g;™ *: In 2 Indies.' Ferindi. 



hi 
2;OI0 
6,130 
S»10O 

%iao 

9,384 
9,588 
9^793 
9,906 

lo^aoo 

10.403 
10,606 
10,812 
11,016 
11,220 
U,424 
U,576 
11, 8» 
12,096 
12,240 
21,622 



Lb. 

5,( 
10,170 
30,510 
40,682 
45,768 
46,780 
47,800 
48,820 
49,836 
50,850 
51,870 
52,800 
53,900 
54,920 
55,935 
56,900 

57, no 

58,950 

60,010 

61,000 

107,600 



In. 
0. 
.0003 
.0016 
.00B4 
.0028 
.0029 
.0090 
.0090 
.0031 
.0082 
.0033 
.0034 
.0035 
.0036 j 



I 

.0088 > 
.0067 ' 
.0140 
.0149 
.0163 



In. 

.00015 
.00080 

.00120 
.00140 
.00145 
.00148 
.00150 
.00155 
.00160 
.00161 
.00170 
.00175 
.00178 
.00180 
.00190 
. 00435 
.00700 
.00745 
.00815 



I 



Elastic Ban. 



|- 



Mongation after fracture, 0.45 in. in 2 in. = 22.5 per cent. 
Elongation of inch sections, 0.19, 0.26* in. 
Diameter at fracture, 0.39 in. 
Contraction of area, 40.3 per cent. 
Position of fracture, 1.25 in. from the neck. 
Appearance of fracture, silky. 
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TEST NO. 14823. 

TENSILE TEST OF STEEL SPECIMEN 
FOR INSPECTOR OF ORDNANCE U.S.N. AT SO. BETHLEHEM, PENN, 



192 steel specimens fob compabison of testing machines. 

Test 14861. 



TENSILE TEST OF STEEL SPECIMENS FOR CALIBRATION OF TEST- 
ING MACHINE AT THE PARK WORKS OF THE CRUCIBLE STEEL CO. 
OF AMERICA, PITTSBURGH, PA. 

[Inch section in which fracture occurred is marked *.] 







Sectional 


Elastic limit. 


Tensile strength. 


Elongation in 2 
inches. 


Marks. 


Diameter. 




















aieft. 




Stress per 




Stress per 












Load. 


square 


Load. 


square 


Inch. 


Per cent. 










J 


Inch. 




inch. 








/». 


Sf.in. 


£6. 




Lb. 


Lb. 


U. 






2 


0.6046 


0.10990 


8,260 




41,303 


14,690 


72,960 


0.68 


34.0 


4 


.5043 


.19974 


8,470 




42,406 


14,590 


73,046 


.68 


34.0 


6 


.0046 


.19990 


8,470 




42,418 


14,480 


72,440 


.72 


36.0 


8 


.6039 


.19942 


9,060 




45,632 


14,380 


72,110 


.69 


34.5 


10 


.6048 


.20013 


8,770 




43,820 


14,480 


72,366 


.67 


33.5 


12 


.6040 


.20031 


8,360 




41,768 


14,690 


73,872 


.70 


35.0 




Eloiigation 
inuioh 


Diameter 


Contrac- 












Maiks. 


at 


tion of 




Appearance of fracture. 






sections. 


fracture. 


area. 














Jn, In, 


/«. 


P.rt. 












2 


0.26, 0.43* 


0.38 


67.2 


FiiM silky. 








4 


.44,* .24 


.32 


60.8 


Silky. 










6 


.29, .43* 


.33 


67.2 


Fine silky. 








8 


.37,* .32* 


.34 


64.6 


"^ 










10 


.40,* .21 


.33 


67.2 


» 








12 


.46^* .24 


.33 


67.2 


Do 


■ 
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Test 14947. 



TENSILE TEST OF SIX STEEL SPECIMENS FOR TITUS VILLE FORGE 

CO., TITUS VILLE, PA. 

These six specimens are in connection with the standardizing of 
the new Riehl6 150,000-lb. testing machine at the Titus ville Foige 
Co., Titusville, Pa. 

[Inch section in which fracture occurred is marked thus ♦.] 











Elastic limit. 


Tensile strength. 


Elongation in 2 
inches. 






Marks. 


Diameter 


Sectional 




















1 










area. 




Stress pel 


(• 


Stress per 














' Load. 


square 
Inch. 


Load. 


square 
inch. 


Inch. 


Percent. 








In. 


Sq. in. 


Lh. 


Lb. 


Lh. 


Lb. 










2 


0.5040 


0.19951 


13,770 


69,024 


16,116 


80,775 


0.39 


19.5 






4 


.6049 


.20023 


13,872 


69,280 


16, 116 


80,480 


.39 


19.5 






6 


.5039 


.19942 


13,770 


69,046 


16,014 


80,310 


.39 


19.5 






8 


.5045 


.19990 


13,5()6 


67,862 


16,116 


80,625 


.40 


20.0 






10 


.5049 


.20023 


13,668 


68,262 


16,014 


79,980 


.40 


20.0 






12 


.5044 


.19980 


13,770 


68,920 


16,014 


S0,l(i0 


.40 


20.0 












Hardness. 








Marks. 


Elongation in 
inch sections. 


Diameter 
at frac- 
ture. 


Contrac- - 
tion of 
area. 




Appearance of fracture. 




BrineU 
method. 


Shore 
sclero- 












scope. 










In. In. 


In. 


P.ct. 












2 


0.30 * 0.09 


.33 


67.1 


166 


29.0 


Fine silky; 


cup shaped. 




4 


.30* .09 


.32 


60.8 


163 


28.5 


Fine silky. 






6 


.30* .09 


.32 


59.6 


163 


30.0 


Do. 






8 


.32,* .08 


.32 


60.7 


163 


28.0 


Do. 






10 


.09 .31* 


.32 


59.8 


163 


29.0 


Do. 






12 


.27,* .13 


.32 


59.7 


163 


29.0 


Do. 







Elastic limit not well defined. 

61783**— 13 13 



194 steel specimens for compabison of testing machines. 

Test 14949. 

TENSILE TESTS OF THREE STEEL SPECIMENS FOR BUILDERS IRON 

FOUNDRY, PROVIDENCE, R. I 

For use in calibrating testing machines at their works and at Brown 
University, in connection with Builders Iron Foundry contract for 
12-in, M. C, Model 1896 Mill. 



Marks. 






a^^^*it>.m 


.^1 


Elastic Hmit. 


Tensile strength. 


Diameter. 


oectlOIint 

area. 


Load. 


Stress per 
square inch. 


Load. 


Stress per 
square inch. 


1 
3 
5 


In. 

0.7973 
.7982 
.7981 


Sq. in. 
0.49938 
.50020 
.50012 


Lb. 
21,930 
23,154 
23,562 


Lb. 

43,915 
46,290 
47,115 


Lb. 

37,128 
36,800 
36,414 


Lb. 
74,324 
73,540 
72,808 


Elongation in 8 
inches. 


t 

i 
Diameter Contrac- 


Hardness. 


Appearance of frac- 
ture. 


Tnches. 


Percent. 


ture. 


area. 


BrineU 
method. 


Shore 
method. 


2.06 
1.95 
1.97 


25.75 
24.37 
24.62 


In. 

0.57 
.50 
.58 


P.et. 
48.9 
45.3 
47.2 


118 
126 
118 


29.0 
28.0 
28.5 


Fine silky. 

Do. 
Fine silky; cup 
shaped. 



CORDAGE-MANILA ROPE-STEEL WIRE ROPE. 



Test 14697. 

TENSILE TESTS OF SAMPLES OF THREE-STRAND MANILA ROPE FOR 

WA TER TO WN ARSENAL. 

Samples prepared for testing with eye splices at the ends. Splices 
wet 7 hours beiore testing. Length between splices^ 5 to 6 feet. 





Nominal 


Actual- 


Sectional 
area. 


Ten.sile strength. 


1 


Circum- 
ference. 


Diameter. 


Load. 


Stress per 
square inch. 


1 

2 
3 

4 


In. 
8.00 
8.00 
8.00 
8.00 


In. 
8.90 
9.10 
9.00 
8.95 


In. ' Sq. in. 
2.90 1 6.61 
2.87 ; 6.47 
2.95 . ^.83 
2.90 6.61 

1 


Lb, 

48,400 

44,500 

43.700 

45,100 


Lb. 
7.320 
6,880 
6,400 
6,820 



From Length of 
bale No. sample. 

1 


Weight of 
sample. 


Breaking 
length. 1 


Parted. 


Ft. in. 

1 17 10 

2 18 4 

3 » 18 1 

4 17 11 


Lb. 
34 
34 
34 
33 


Ft. 

25,300 
24.000 
23.200 
24,300 


1 strand at the splice. 
Do. 
Do. 
Do. 



1 The "breaking length" is a term which is in use in Germany in reference to material of whidi it is 
diHicult to obtain the cross-sectional area accurately, such as paper, leather, rope, etc It is the length 
tn feet which a specimen must have in order to break of its own weight when suspended by one end, and 
Is computed by dividing the ultimate tensile strength in pounds by the weight of the spedmen in i>ounds 
per foot of length. 

The merit of this determination lies in its deiiniteness and, in the case of material purchased by weighty 
In the fact that "loading'' the material carries its own penalty. 



Test 14698. 



ADDITIONAL TESTS ON MANILA ROPE. 





Nominal- 


Actual- 


Sectional 
area. 


Tensile strength. 


No. 


Diame- 
ter. 


Circum- 
ference. 


Diameter. 


Circum- 
ference. 


Load. 


Stn«s per 
square inch. 


1 

^ In. 
1 i 


In. 


In. i In. 
0.37 ! 1.35 
1.80 1 5.65 
3.85 11.85 


Sq. in. 
0.108 
2.54 
11.64 


Lb. 
1.220 
22; 100 
71,300 


Sq. in. 
11,300 
8.700 
6,130 


2 


» 


5.00 
11.00 


3 








* 



No. 



1 
2 
3 
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Length of 
sample. 


Weight of 
sample. 


Breaking 
length. 


Parted. 


Ft. in. 

17 9 

18 4 
18 4 


Lb. 
65 


Ft. 

28.900 
28,900 
20,100 


1 strand 17 in. from the splice. 
1 strand at the splice. 
Do. 
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Test 14699. 



Sample prepared for testing with eye splices at the ends. Splic 
wet 7 hours before testing. Length between splices about 6 feet. 



.Actual. 




Tensile stfengtb. ; 


Weight 


Breaking 
length. 


P.«. 


Clrenni- 

tatnte. 


^H"- 




Load. 


Sti«as per o[ sample 


In. 
9.90 


In. 


Sg.in. i Lb. 


Lb. i Fl. 1 Lb. 

G,axi : 19 : 40 


Fl. 

a),«ao 


1 strand at middle 
DflenEth. 



Rope received on P. O. 9427. 

Length, circumferencej and diameter taken while under stress of 
2 600-pound tension. Circumference and diameter taken at three 
places. 





le^"' 


DtomeMt. 


Ceni 




In. 


( si'li 


hend 


10.90 


3.36,3.48 



Sample prepared for testing with eye splices at the ends. 
Length between ends of splices: 3 ft, 9 in. 
Length from inside to inside of eyes: 6 ft. 7 in. 
Splices wet 15^ hours before testmg. 





A,,™.. 






Tensile strength. 


Parted. 




1 ,s, 

Cl™um-| DlBm- ura. 


.St 


Weight BnaUag 
^sample, length. 


Load. 


Stress per 


In. 


11.85 


IB. \St.tn. 
3.84 fl.M 


Fl. In. 


Lb. oi. Fr. 
bo 12 »,750 

1 


Lb. 


Lb. 
6,320 


1 strand ai 
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COUDAGB — MANILA BOPB — STEEL WIBE BOPE. 



Test 14719. 

TENSILE TEST OF ONE SAMPLE OF THREE^STRAND MANILA ROPE 

FOR WATERTOWN ARSENAL, MASS. 

Sample prepared for testing with eye splices at the ends. SpHces 
wetted seven hours before testing. Length between spHces, 6 ft. 4^ in. 



Length of 
sample. 


weight 
of sample. 


Breaking 
length. 


Circum- 
ference. 


Diameter. 


Sectional! j^ 
area. | *^*~"* 


Tensile 
strength 

per 

square 

inch. 


Parted. 


Ft. In. 
19 5 


Lb. 
17 


Ft. 
27,754 


In. 
&05 


In. 
1. 94 to 2 


Sq. in. 
*2.96 


Lb. 
24,300 


Lb. 
8,209 


1 strand 17 in. 
from end of 
splice. 



Test 14769, 



TENSILE TESTS OF SAMPLES OF THREES TRAND MANILA ROPE FOR 
WATERTOWN ARSENAL, WATERTOWN, MASS, 

Prepared for testing with eye splices at the ends. Splices wetted 
2 J to \\ hours before testing. Length between splices, 6 ft. 3 in. 



p. O. No. 



492 (bale 1) 
492 (bale 2) 
621 (bale 1) 
621 (bale 2) 

492 

624 

492 (bale 1) 
492 (bale 2) 
492 (bale 3) 



Length 


Weight 


of sample. 


of sample. 


Ft. In. 


Lb. oz. 


18 4 


3 5 


18 9 


3 Si 


18 1 


3 2 


18 3 


3 4 


18 7 


4 2 


18 5 


4 13.\ 


18 1 


13 


19 2 


13 10 


18 8 


13 



Breakin*; 

length.' 



Lb. 
34,800 
37.600 
36,400 
37,000 
37,800 
33,800 
34,000 
36,400 
36,000 



Nominal 
circum- 
ference. 



Average. 



Circum- 
ference. 



In. 



2i 

^ 

2i 

2i 

3 

3 

5 

5 



Diameter. 



In, 



60 
68 
70 
70 
20 
3.20 
5.60 
5.65 
5.85 



P. O. No. 



492 (bale 1). 
492 (bale 2). 
621 (bale 1). 
621 (bale 2). 

492 

624 ^,. 

492 (bale 1). 
492 (bale 2). 
492 (bale 3). 



Sectional 
area. 



8q. in. 
0.567 
.567 
.567 
.667 
.916 
.916 
2.61 
2.63 
2.71 



T'ensile strength. 



Load. 



Lb. 

6,300 

6,700 

6,300 

6,600 

8,400 

8,900 

24,900 

25,900 

25,100 



I Stres.s per 
square inch. 



Lb. 

11,100 

11,800 

11,100 

11,600 

9,170 

9,710 

9,920 

9,840 

9,260 



Parted. 



1 strand 8 in. from splice. 
1 strand 22 in. from splice. 

1 strand at the splice. 

Do. 

2 strands at the middle. 
1 strand at the splice. 

1 strand at the middle. 
1 strand 8 in. from splice. 
1 strand 28 in. f^om splice. 



In. 



0.85 

.85 

.85 

.85 

1.08 

1.08 

1.79 

1.83 

1.86 
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Test 14781. 

TENSILE TESTS OF 11-IN. S-STRAND MANILA ROPE FOR WATERTOWN 

ARSENAL, MASS. 

The tests were for the purpose of determining the relative value of 
preparing the ends for testing. 

Both samples were from the same coil of rope. One sample was 
prepared witn eye splices at the ends. The splices of this sample were 
wet 17 hours before testing. The other sample was 10 ft. 6 in. long 
over all. The ends were bent around a diameter of 6 in. and brought 
back on the standing part of rope for a length of 42 in. and ends of rope 
knotted. The length between the inside of bend where the two parts 
of rope came together and the knots were parceled with 3-strand tarred 
hemp rope 0.63 in. diameter and 2.06 in. circumference; over this it 
was again served with 3-strand tarred hemp rope 0.36 in. diameter 
and 1.10 in. circumference. The entire sample was then wrapped 
around with strips of canvas 4 in. wide, the strips overlapping each 
other. 

This sample was prepared at the Charlestown Navy Yard, Boston, 
Mass., and is said to be the Navy Department's method of preparing 
specimens of rope for test purposes. 

Sample with eye splices at tne ends: 

Length of sample at 2,500-lb, tension, 10 ft. 

Weight of sample, 35 lb. 8 oz. 

Breaking length, 17,350 ft. 

Nominal circumference, 11 in. 

Average circumference, 11.70 in. 

Average diameter, 3.85 in. 

Sectional area, 11.64 sq. in. 
* Length between ends of splices, 24 in. 

Tensile strength: 81,600 lb. = 7,010 lb. per sq. in. 

Parted: 1 strand in the splice. 

Sample prepared at Charlestown Navy Yard, with ends parceled 
and served: 

Length of sample over all, 126 in. 

Length at each end, parceled and served, 42 in. 

Rope from same coil as spliced sample. 

Sectional area, 11.64 sq. m. 

At 66,200 lb. one end parceled and served, slipped. 

Tensile strength: = 92,300 lb. = 7,920 lb. per sq. in. 

Parted: 2 strands at back side of pin. 
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Test 14831. 

TENSILE TESTS OF THREE SAMPLES OF THREE-STRAND MANILA 

ROPE FOR WATERTOWN ARSENAL, MASS, 

Samples prepared for testing with eye splices at the ends. Splices 
wet six hours oefore testing. Length between splices 5 ft. 7 in. to 
6 ft. 6 in. 



P.O. 



I486 
1457 

1457 



NAininftl sIka 


Leni^hof 


Weight of 


Breaking 


rircum- 




sample. 


sample. 


length. 


ference. 




Ft. in. 


Lb. oz. 


Ft. 


In. 


|in. diameter. 
in. circum- 


18 00 


00 13i 


25,600 


1.35 










ference 


17 llj 


19 00 


25,330 


6.70 


8 in. circum- 












17 11 


34 00 


18,380 


9.00 



Nominal sice. 


Diame- 
ter. 


Sectional 
area. 


1 Tensile strength. 




Load. 


StTPssper 

square 

inch. 


I'arted. 

1 


1 in. diameter.. 

in. circiimfer- 
ence. 

8 in. circumfer- 
ence. 


/n. 

0.43 

2.25 

2.93 


8q. in. 
0.145 
3.98 

6.74 


Lb. 

1,200 
26,800 

34,900 


Lb. 

8,270 

6,730 

5,170 


1 strand 6 inches from end of splice. 
1 strand 17 inches from end of splice. 

1 strand 22 inches from end of splice. 



requirements. 



Rope 1 in. and over in diameter must have a tensile strength of not 
less than 7,000 lb. per sq. in. 

Rope less than 1 in. in diameter must have a tensile strength of not 
less than 9,000 lb. per sq. in. 
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Test 14846. 

TENSILE TEST OF A SAMPLE OF THREES TR AND MANILA ROPE FOR 

WATERTOWN ARSENAL, MASS, 

Sample prepared for testing with eye splices at the ends.- Splices 
wet 2i hours oefore testing. Length between splices = 6 ft. 



P.O. 


Nominal 
size (cir- 
cumfer- 
ence). 


Length 
of sample. 


Weight 
of sample. 


Breaking 
length. 


Circiim- 
ference. 


Diame- 
ter. 


Sectional 
area. 


Tensile strength. 


I/oad. 


Stress per 

square 

inch. 


1617 


In. 
.3 


Ft. 
18 


Lh. oz. 
4 8 


Ft. 
30,000 


In. 
3.07 


In. 
1.04 


Sq.in. ' Lb. Lb. 
0.849 1 7,500 8,840 

1 



PARTED. 



P. O. 1617. 1 strand 13 in. from end of splice. 



REQUIRED. 

Rope 1 in. and over in diameter must have a tensile strength not 
less than 7,000 lb. per square inch. 

Test 14846. 

TENSILE TESTS OF THREE SAMPLES OF THREE-STRAND MANILA 

ROPE FOR WATERTOWN ARSENAL, MASS. 

Samples prepared for testing with eye splices at the ends. Splices 
wet 2i hours before testing. Length between splices = 6 ft. 



• 






P.O. 


Balel.. 


1579 


Bale 2.. 


1579 


Bales.. 


1579 








Nominal size. 



Length I Weight | Break- 

01 I of ' ing 
sample. ' sample, length. 



Circum- 
ference. 



l-in. diameter. 

...do 

do 



Ft. in. 
18 3 
18 3 
18 1 



Oz. 



12J 

12 

11 



Ft. 

25,750 
24,980 
31,100 



In. 
1.28 
1.25 
1.25 





P.O. 


Diam- 
eter. 


Sectional 
area. 


Tensile 
strength. 














Load. 


Stress. 


Balel.. 


1579 


In. 
0.40 


8q. in. 
0.120 


1,100 


Lbs.per 

sq. tn. 
8,720 


Bale 2.. 


1579 


.39 


.119 


1,025 


8,610 


Bales.. 


1579 


.40 


.126 


1,180 


9,360 



Parted. 



1 strand, 21 in. from 
end of splice. 

1 strand. 12 in. from 
end 01 splice. 

1 strand, 33 in. from 
end of splice. 



REQUIRED. 



Rope 1 in. and over in diameter must have tensile strength not 
less than 7,000 lb. per sq. in., and rope less than 1 in. diameter not 
less than 9,000 lb. per sq. in. in tensile strength. 
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Test 14853. 

TENSILE TESTS OF A SAMPLE OF THREE-STRAND MANILA ROPE FOR 

WATERTOWN ARSENAL, MASS. 

Sample prepared for testing with eye splices at the ends. Splices 
wet 4i hours oef ore testing. Length between splices = 6 ft. 



r 

P.O. 


Nomi- 
nal 
size 
(cir- 
cumfer- 
ence). 


Length 
sample. 


Weieht 
sample. 


Break- 
ing 
length. 


Circum- 
ference. 


Diam- 
eter. 


Sec- 
tional 
area. 


Tensile 

strength 

(requirea, 7,000 

pounds). 


Parted. 


Ft. in. 
17 9 


Load. 


Stress. 


1457 


In, 
8 


Lb. 
34 


Ft. 
19,270 


In. 
9 


In. 
3 


8q. in. 
7.07 


Lb. 
36,900 


Lbt. per 
»q. in. 
5,220 


1 strand 10 in. 
from end of 
splice. 



Test 14853. 

TENSILE TESTS OF SAMPLES OF THREE-STRAND MANILA ROPE FOR 

WATERTOWN ARSENAL, MASS. 

Specimens prepared for testing with eye splices at the ends. 
Sphces were wet 4J hours before testing. Length between splices, 
6 ft. 



P.O. 



1,683 
1,683 



Nomi- 
nal size 

(cir- 
cumfer- 
ence). 



In. 



8 
8 



Length 
sample. 



Ft. in. 

18 1 

17 9 



Weight! Break- 
ing 
length. 



sample. 



Lb. 
35 

33 



Ft. 
22,600 

18,350 



Cir- 
cumfer- 
ence. 



In. 

8.85 

8.85 



Diam- 
ter. 



In. 

2.90 

2.90 



Section- 
al area. 



Sq. in. 
6.60 

6.60 



Tensile strength 
(required, 
7,000 lbs.). 



Load. 



Lb. 
43,800 

34,100 



Stress 

per 

square 

inch. 



Lb. 
6,640 

5,170 



Parted. 



1 strand in the 

splice. 
1 strand 7 in. 

from end of 

splice. 



CORDAGE MANILA ROPE STEEL WIRE ROPE. 
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Test 14880. 

TENSILE TESTS OF SAMPLES OF THREE-STRAND MANILA ROPE FOR 

WATERTOWN ARSENAL, MASS. 

Samples prepared for testing with eye splices at the ends. Splices 
wet 4i hours before testing. Length between splices, 6 ft. 



1 

2 


P.O. 


Nomi- 
nal size 

(cir- 
cumfer- 
ence). 


Length 
sample. 


W^eight 
sample. 


Break- 
ing 
length. 


Cir- 

circum- 

enoe. 


Diam- 
eter. 


Section- 
al area. 


Tensile strength 
(required, 
7,000 lbs.). 


Parted. 


Load. 


Strem 

per 

square 

inch. 


1,745 
1,745 


In. 

8 

8 


Ft. in. 

18 

17 10 


Lb. 
36 

35 


Ft. 
23,550 

20,120 


In. 
8.76 

8.d5 


In. 
2.92 

2.95 


Sq. in. 
6.70 

6.83 


IA>. 
47,100 

39,500 


Lb. 
7,029 

5,783 


1 strand 14 in. 

from end of 

splice. 
1 strand 25 in. 

from end of 

splice. 



Test 14906. 

TENSILE TEST OF SAMPLE OF THREE-STRAND MANILA ROPE FOR 

WATERTOWN ARSENAL, MASS. 

Sample prepared for testing with eve splices at the ends. Splices 
wet 15 nours Before testing. Length between splices, 6 feet. 



P.O. 


Nom- 
inal 
size 

(diame- 
ter). 


Length 
sample. 


Weight 
sample. 


Break- 
ing 
length. 

Ft. 
26,000 


Circum- 
ference. 


Diame- 
ter. 


Sec- 
tional 
area. 


Tensile strength 

(required, 7,000 

pounds). 


Parted. 


Load. 


Stress 

per 

square 

inch. 


14.57 


In. 


Ft. in. 
18 3 


Lb. 
36 


In. 
9.02 


In. 
2.98 


Sq. in. 
6.97 


Lb. 
51,300 


Lb. 
7,360 


1 strand 12in. from 
end of splice 
complies with 
the require- 
ments. 
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Test 14936. 



TENSILE TEST OF SAMPLE OF THREE-STRAND MANILA ROPE FOR 

WATERTOWN ARSENAL, MASS. 

Sample prepared for testing with eve splices at the ends. Splices 
wet 3i hours before testing. Length between splices, 6 feet. 



P.O. 

1683 
1457 


Nom- 
inal 
size 
(diame- 
ter). 


Length 
sample. 


Weleht 
sample. 


Break- 
ing 
length. 


Cir- 
cum- 

fer- 
enoe. 


Di- 
ame- 
ter. 


Sec- 
tional 
area. 


Tensile strength. 


Parted. 


Load. 


Re- 
quired. 


Re- 
sults. 


Stress 

per 
square 

inch 
{lot less 
than— 


Stress 

per 

square 

inch. 


In. 
2i 

21 


Ft. in. 
18 5 

18 7 


Lb. 

' 34 

38 


Ft. 
31,500 

26,300 


In. 
9.00 

9.10 


In. 
2.97 

2.99 


Sq. in. 
6.93 

7.02 


Lb. 
58,300 

53,900 


Lb. 
7,000 

7,000 


Lb. 
8.412 

7,678 


One strand 
18 In. from 
end of splice. 
Do. 



Test 14784. 

TENSILE TEST OF A PIECE OF i-IN. STEEL WIRE ROPE FOR 
FO UNDR Y CRANE AT WATERTOWN ARSENAL, MASS, 

Length of specimen, 60.50 in. = 6 ft. J in. 
Diameter of rope, 0.38 in. 
Number of strands, 6. 
Number of wires per strand, 19 
Diameter of wire, 0.024 in. 
Core or center, hemp. 
Tensile strength = 8,990 lb. 
Parted, 3 strands at lead grips. 
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Test 14791. 
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TENSILE TESTS OF A PIECE OF i-IN, STEEL ROPE FOR WATER TOWN 

ARSENAL. 

Represents 410 ft., received January 24, 1912. 

Length of specimen, 121 in. = 10 ft. 1 in. 

Diameter oi rope, 0.47 in. 

Number of strands, 8. 

Number of wires per strand, 19. 

Diameter of wires, 0.019 to 0.029 in. 

Core or center, hemp or sisal. 

TWO TESTS MADE ON SPECIMEN. 





Tensile 
strength. 


Parted. 


First test 

Second test 


Lb. 

14,700 
14,900 


4 strands at edge of lead jaws. 
Do. ^ 



Test 14797. 

TENSILE TEST OF A PIECE OF i-INCH STEEL WIRE ROPE FOR WATER- 
TOWN ARSENAL y MASS. 

Rope received on P. O. 7454. 

Rope prepared for test with closed sockets at the ends. 

Length of specimen, 71 in. = 5 ft. 11 in. 

Diameter oi rope, 0.82 in. 

Number of strands, 6. 

Number of wires per strand, 41. 

Diameter of wires, 4 = 0.014; 37 = 0.036. 

Core, hemp. 

Tensile strength, 33,400 lb. 

Parted, three strands at edge of socket. 
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Test 14777. 



TENSILE TEST OF A MARLINE CO VERED WIRE ROPE BRIDLE FOR USE 
WITH SEA CO AS TAR TILLER Y TARGE TS FOR WA TER TO WN ARSENAL, 

MASS. 

The bridle consists of a piece of five-strand, 19 wires per strand, 
wire rope, covered with marline. Diameter of rope 0.83 m., circum- 
ference 2.66 in., measurements over marline covering. Kope was 
bent around a galvanized thimble 2^ in. diameter by 4 in. long 
(inside measurements) and the two parts of rope at the small end oi 
thimble served for 2i in. with tarred hemp. At the other end the 
two parts of rope have galvanized thimbles 2^ in. diameter by 4 in. 
long spliced in. The splices were tapered and served for lOJ in. 
with tarred hemp. Through the galvanized thimbles were galvanized 
rings 4 in. inside diameter of J stock. The galvanized rings passed 
through f-in. galvanized eyebolts 15 in. long with washers and nuts 
at the end. 

Length of bridle over all 220 in. = 18 ft. 4 in. 

Elongations measured on both parts of bridle on a gauge length 
of 100 m. 

DETAILS OF ELONGATION. 





I 


Klongations on 100 in. 


Applied 
load. 


Stress 

per sauaie 

indi. 


lengths. 


■ ■ " • 








A. 


B. 


Lb, 


Lh. 


In. 


In. 


200 


185 


0.05 


0.15 


400 


369 


.07 


.17 


600 


556 


.06 


.21 


800 


740 


.08 


.24 


1,000 


924 


.14 


.24 


2,000 


1,845 


.20 


.35 


3,000 


2,772 


.30 


.45 


4,000 


3,695 


.40 


.46 


5,000 


4,610 


.47 


.52 


6,000 


5,540 


.53 


.63 


7.000 


6,460 


.61 


.69 


8,000 


7,395 


.70 


.82 


9,000 


8,320 


.81 


.90 


10,000 


9,290 


.90 


LOO 


11,000 


11,600 


1.02 


1.14 


12,000 


11,080 


1.10 


1.15 



At 12,900 lb. (11,900 lb. per sq. in.) the galvanized ring on A length 
fractured. 
Appearance of fracture: Fibrous 70 per cent, granular 30 per cent. 



TEST OF ROPE IN BRIDLE. 



The test was continued until the rope parted. A fixture passed 
through the two galvanized thimbles at one end and through the 
galvafdzed thimble where the rope was bent around at the other 
end, or at middle of length of rope. At 36,600 lb. (33,800 lb. per 
sq. in.) the five strands of rope parted at the middle of rope, or at 
the bend where the rope was oent around the galvanized thimble. 
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. . Test 14770. 
TENSILE TEST OF A MANILA ROPE BRIDLE FOR USE WITH SE AGO AST 

artillery targets for water town arsenal, watertown 
mass: 

The bridle consists of a piece of 3-strand manila rope 4.15 in. 
circumference, and 1.38 in. diameter, bent around a galvanized 
thimble 2^ in. diameter by 4 in. long (inside measurements), and the 
two parts of rope at the sfnall end of thimble served for 21 in. with 
tarred hemp. 

At the other end the two parts of rope have galvanized thimbles 
2i in. diameter by 4 in. long spliced in. The splices were tapered 
and sewed for 10^ in. with tarred hemp. Through the galvanized 
thimbles were galvanized rings 4 in. insiae diameter (of f m. stock). 

The galvanized rings passed through f in. galvanized eyebolts 15 
in. long with washers and nuts at the end. 

DETAILS OP ELONGATIONS. 

Sectional area of rope 1.496 sq. in. Total 2.992 sq. in. 
Elongations measured on gauge length of 100 in. on both parts of 
bridle. 







Elongations on 


100-inch lengths. 


Applied 
load. 


Stress per 
square inch. 






















A. 


Per inch. 


B. 


Per inch. 


Lb. 


Lb. 


In. 


• 

In. 


In. 


In. 


200 


67 


3.15 


0.0315 


3.45 


0.0345 


400 


134 


3.70 


.0370 


3.95 


.0395 


600 


200 


4.05 


.0405 


4.40 


.0440 


800 


267 


4.45 


.0445 


4.80 


.0480 


1,000 


334 


4.85 


.0485 


5.15 


.0515 


2,000 


668 


5.85 


.0585 


6.20 


.0620 


3,000 


1,003 


6.55 


.0655 


6.90 


.0690 


4,000 


1,336 


7.20 


.0720 


7.60 


.0760 


5,000 


1,668 


7.90 


.0790 


8.30 


.0830 


6,000 


2,002 


8.45 


.0845 


8.85 


.0886 


7,000 


2,340 


8.85 


.0885 


9.26 


.0926 


8,000 


2,674 


9.35 


.0935 


9.75 


.0975 


9,000 


3,010 


9.85 


.0985 


10.20 


.1020 


10,000 


3,340 


10.25 


.1025 


10.70 


.1070 


11,000 


3,673 


10.70 


.1070 


11.10 


.1110 


12,000 


4,010 


11.15 


.1115 


11.50 


.1150 


13,000 


4,340 


11.60 


.1160 


11.85 


.1185 


14,000 


4,675 


11.86 


.1185 


12.20 


.1220 


15,000 


5,010 


12.15 


.1215 


12.50 


.1250 


16,000 


5,340 


12.55 


.1255 


12.86 


.1285 


17,000 


6,670 


12.90 


.1290 


13.20 


.1320 


17,800 


5,940 






0) 











1 Galvanized rign on B length fractured at the weld. 



TEST OF ROPE IN BRIDLE. 

The test was continued until the rope parted. A fixture was passed 
through the two galvanized thimbles at one end, and through the 
galvanized thimble where the rope was bent around at the other end 
or at middle of length of rope. 

At 20,200 lb. (7,345 lb. per so. in.) two strands of rope parted 
at middle of length of rope, or at tne bend where the rope bent around 
the galvanized thimble. 

61783°— 13 14 
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LOAD -LB. 





4.36600 RO 


PB FRACT 


URED 












20000 


1 
I 












ROPEFR 


IkCTURED 

* 


19000 
















/ 

1 




18000 




















17000 


II 

11 












t 


1NG FRAC 


rURED 


16000 




















15000 


u 
i; 












i 






14000 


,1 
11 










, 


' 






13000 


1 










/ 


r 






12000 


TTRI 


ta FRACT 


UREO 






ll 








11000 


1 










ft 








10000 


1 










11 








9000 


1 


MARLI 
V) 


NE COVE 
IRE ROPE 


{ED 


fi 


^ANILA 


ROPE 






8000 


1 








J 








7000 


1 








// 










6000 


1 








// 










5000 


1 








7 










4000 


1 






/^ 


r 










■3000 


f 






// 












2000 


1 




J 














1000 


1 




J" 


r* 














r 


— -«** 


^ 
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TESTS 14770-14777 



.06 



.08 



.10 
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ELONGATION- IN. PER IN. 



TENSILE TESTS OF BRIDLES 
FOR SEACOAST ARTILLERY TARGETS 
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STRESS-LB. PER SQ. IN 



9000 



8000 



7000 



6000 



5000 



4000 



300O 



2000 



1000 




.12 .14 

ELONGATION-IN.PER IN. 

TESTS NO'S 14770-14777 

TE14SIUE TE.STS OF BRIDLES FOR SEACOAST ARTILLERY TARGETS. 



un -.ii . .4- 
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Test 14951. 



TENSILE TEST OF A MARLINE-COVERED STEEL WIRE ROPE BRIDLE 
FOR USE WITH SEACO AST ARTILLERY TARGETS FOR WATERTOWN 
ARSENAL, EX. 0. 78t9. 

[1 piece 36 ft., I in. diameter, 6x19. Cmcfble steel.] 

The bridle consists of a piece of six-strand, 19 wires per strand, 
steel wire rope, covered with marline. Diameter of rope, 0.84 in. 
Circumference, 2.68 in. Measurements over marline covering. 

The rope was bent around a galvanized thimble 2^ in. diameter by 
4 in. lon^ (inside measurements)^ and the two parts of rope at the 
small end of thimble served for 2 m. with tarred hemp. At the other 
end the two parts of rope have galvanized thimbles 2^ in. diameter 
by 4 in. long .spliced in. These splices were tapered and served for 
10 in. with tarred hemp. At this end the galvanized thimbles pass 
through the eye of dropped forged hooks. Length of hooks over all: 
10 J in. Diameter of body of hook: 1.50 in. 

Length of bridle over all: 202 in. = 16 ft. 10 in. 

Elongation measured on both parts of bridle on a gauge length of 
100 in. A and B. 

Sectional area: 0.5541 sq. in. Total: 1.1082 sq. in. 

DETAILS OF ELONGATIONS. 







Elongattons on 100- 


^sr 


Stress per 

square 

innh. 


ixich length. 










A. 


B. 


Lb, 


Lb, 


In, 


In. 


111 


200 


0. 


0. 


222 


400 


.07 


.05 


333 


600 


.13 


.06 


443 


800 


.15 


.10 


654 


1,000 


.18 


.15 


1,108 


2,000 


.34 


.28 


1,663 


3,000 


.56 


.53 


2,217 


4,000 


.73 


.70 


2,771 


6,000 


.96 


.84 


3,325 


6,000 


1.16 


1.02 


3,S7^ 


7,000 


1.33 


1.26 


4,433 


8,000 


1.S7 


1.38 


4,972 


9,000 


Le9 


1.66 


5,541 


10,000 


1.90 


1.74 


6,096 


11,000 


2.06 


1.97 


6,649 


12,000 


2.23 


2.05 


7,204 


13,000 


2.40 


2.24 


7,768 


14,000 


2.62 


2.26 


8,312 


15,000 


2.71 


2.54 


8,860 


16,000 


2.81 


2.62 


9,421 


17,000 


2.86 


2.70 


9,974 


18,000 


2.95 


2.75 


10,529 


19,000 


3.13 


2.85 


11,083 


20,000 


3.22 


3.02 


11,637 


21,000 


3.31 


3.14 


12,192 


22,000 


3.44 


3.25 


12,747 


23,000 


3.64 


3.36 


13,300 


24,000 


3.73 


3.51 


13,856 


25,000 


3.89 


3.67 


14,409 


26,000 


4.04 


3.86 


14,962 


27,000 


4.17 


3.95 


16,517 


28,000 


4.34 


4.17 


16,071 


2^,000 


4.55 


4.33 


16,624 


30,000 


4.81 


4.60 


16,624 


30,000 




(}) 





1 TensQe strength. 

At 16,624 lb. = 30,000 lb. per sq. in. after the elongation on parts 
A and B had been taken, the six strands of rope parted at the middle 
of the length of rope, or at the bend where the rope was bent around 
the galvanized thimble. At the other end two strands parted at the 
end of the serving on part A. 
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STRESS-LB. PER SQ. IN. 
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TEST NO. 14951a. 

TENSILE TESTS OF MARLINE COVERED STEEL WIRE ROPE FOR SEACOAST 

ARTILLERY TARGETS. 
>^8 IN. DIA. 6 STRAND OF 19 WIRE EACH CRUCIBLE STEEL 
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TENSILE TEST OF A MARLINE COVERED STEEL WIRE ROPE BRIDLE 
FOR USE WITH SEACO AST ARTILLERY TARGETS FOR WATBRTOWN 
ARSENAL, MASS. 

[I piece 36 ft. long, ) in. diameter. 6 z 19. Crucible Steel.] 

The bridle consists of a piece of five-strand, 19 wires per strand, 
steel wire rope covered with marline. Diameter of rope 0.83 in. 
Circumference, .2.58 in. Measurements over marline covering. 

The rope was bent around a galvanized thimble 2^ in. diameter by 
4 in. lonff (inside measurements), and the two parts of rope at the 
small end of thimble served for 2 in. with tarred nemp. 

At the other end the two parts of rope have galvanized thimbles 
2 J in. diameter by 4 in. long, spliced in. The splices were tapered 
and served for 10 in. with tarrea hemp. At this end the galvanized 
thimbles pass through the eye of dropped-forffed hooks. Length of 
hooks over all, 10.26 in.; diameter of Dody of nooks, 1.60 in. 

Length of bridle over all, 203 in. = 16 ft. 11 in. 

Elongation measured on both parts of bridle on a gauge length of 
100 in. A and B. 

Sectional area of rope, 0.6410 sq. in. Total, 1.082 sq. in. 
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DETAILB or ELONGATION. 







ElongBtloM on 100-Inch 


'sr 


Streatper 


itDgth. 












A. B 




Lb, 


Lb 


In. 


In. 


108 


JOO 






216 


4M 


01 


06 


325 








QJ 


»l 


800 




10 


06 


1062 






21 


It 


1 








» 


27 












39 
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6* 




1 


24« 
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e£2 
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01 
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(' 
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i 


no 



1 Tensile atrenglh. 



At 25,000 lb. = 62,210 lb. per sq. in. four strands of the ropie parted 
at end of serving where the galvanized thimble was sphced into rope 
or at hook end on part A. 
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STRESS 
44000 


• LB. 


PER $Q. \y.^ 
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TEST NO. 14951.6 

TENSILE TEST OF MARLINE COVERED STEEL WIRE 

ROPE FOR SEACOAST ARTILLERY TARGETS. 

/a IN. 5 STRANDS OF 19 WIRES EACH, CRUCIBLE STEB- 



TENSILE TEST OF A MARLINE-COVERED STEEL WIRE ROPE BRIDLE 
FOR USE WITH SEACOAST ARTILLERY TARGETS FOR WATERTOWN 
ARSENAL, MASS. 

[1 piece 36 ft., i in. diam. 5 x 19. Plow Steel.] 

The bridle consists of a piece of five strands, 19 wires per strand, 
steel wire rope, covered with marline. Diameter of rope, 0.82 in, 
Circumference of rope, 2.58 in. measured over marline covering. The 
rope was bent around a galvanized thimble 2^ in. diameter by 4 in. 
long (inside measurements), and the two parts of rope at the small 
end of thimble served for 2 in. with tarred hemp. 



OOBDAGB — MANILA BOPE — STEEL WIBE BOPE. 
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At the other end the two paxts of rope have galvamzed thimbles 
2Vin. diameter hj 4 in. long, spliced in. The splices were tapered 
and served for 10 in. with tarred hemp. At this end the galvanized 
thimbles pass through the eye of dropped forged hooks. ^ L^igth of 
hooks over all, lOJ in. Diameter of body of hooks, 1.50 in. 

Length of bridle over all, 201 in. = 16 ft. 11 in. Elongations meas- 
ured on both parts of bridle on a gage length of 100 in. A and B. 
Sectional area of rope: 0.5281 sq. in. Tot«3, 1.0562 sq. in. 



DETAILS OF ELONGATIONS. 





/ 


filongatioii 


on ibo-inch 


Applied 
loads. 


Strossper 

square 

inch. 


length. 










A. 


B. 


U. 


Lb. 


In. 


In. 


106 


200 


0. 


0. 


211 


400 


0. 


0. 


317 


600 


.05 


.04 


422 


800 


.07 


.06 


528 


1,000 


.07 


.05 


1,061 


2,000 


.13 


.19 


1,584 


3,000 


.25 


.27 


2,112 


4,000 


.31 


.37 


2,640 


5,000 


.36 


.44 


3,168 


6,000 


.42 


.53 


3,696 


7,000 


.61 


.66 


4,225 


8,000 


.58 


.70 


4,758 


9,000 


.71 


.82 


5,281 


10,000 


.80 


.93 


6,808 


11,000 


.87 


L02 


6,337 


12,000 


.96 


1.16 


6,864 


13,000 


LOS 


1.26 


7,393 


14,000 


L15 


1.30 


7,920 


15,000 


1.21 


1.40 


8,449 


16,000 


L31 


1.44 


8,977 


17,000 


L35 


1.67 


9,505 


18,000 


1.46 


1.63 


10,033 


19,000 


L50 


1.70 


10,561 


20,000 


L56 


1.77 


11,090 


21,000 


L61 


L83 


11,618 


22,000 


L66 


1.89 


12,146 


23,000 


1.76 


1.93 


12,674 


24,000 


L82 


2.02 


13,202 


25,000 


L92 


2.09 


13,731 


26,000 


1.93 


2.15 


14,259 


27,000 


1.97 


2.18 


14,787 


28,000 


2.02 


2.25 


15,315 


29,000 


2.08 


2.27 


15,843 


30,000 


2.15 


2.30 


16,371 


31,000 


2.19 


2.37 


16,900 


32,000 


2.20 


2.41 


17,429 


33,000 


2.26 


2.48 


17,956 


34,000 


2.32 


2.56 


18,483 


35,000 


2.40 


2.60 


19,011 


36,000 


2.43 


2.62 


19,539 


37,000 


2.53 


2.68 


20,068 


38,000 


2.58 


2.75 


20,595 


39,000 


2.60 


2.80 


21,123 


40,000 


2.62 


2.82 


21,651 


41,000 


2.67 


2.85 


22,180 


42,000 


2.70 


2.91 


22,708 


43,000 


2.81 


2.95 


23,236 


44,000 


2.82 


3.00 


23,764 


45,000 


2.85 


3.04 


24,292 


46,000 


2.90 


3.13 


24,820 


47,000 


2.95 


3.18 


25,348 


48,000 


3.02 


3.21 


25,876 


49,000 


3.07 


3.30 


26,403 


50,000 


0) 


0) 



^ Tensile strength. 



At 26,403 lb. = 60,000 lb. per sq. in., two strands of the rope 
parted at end of serving where galvanized thimble was spliced into 
rope, or at hook end on part B. 
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CORDAGE — MANILA ROPE — STEEL WIRE ROPE. 
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TEST NO. 14951 e 

TENSILE TESTS OF MARLINE COVERED STEEL WIRE ROPE 

FOR SEACOAST ARTILLERY TARGETS. 
V5-IN. DIA. 5 STRANDS OF 19 WIRES EACH. PLOW STEEL 
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REPORT ON A FRACTURED NUT, 

1. A section was cut out from the nut and two sides were polished 
for microscopic examination. The structure shows very low carbon, 
a normal granular appearance indicating satisfactory heat treatment, 
and a f ainy large amoimt of slag. The amount of slag is greater in 
the r^on of the fracture. 

2. Inere evidently had been a seam in the metal which was pro- 
duced at the time of rolling. The unusual amount of slag at this 
point prevented complete cementing of the surfaces, and it gave 
way along the seam when force was applied. 

REPORT OF THE EXAMINATION OF BROKEN STEEL EXTRACTOR, 

BELONGING TO A IS-PDR, GUN, MODEL 1903. 

The photograph represents the structure of the metal at point near 
the point of rupture. No differences could be detected in the micro- 
structure of the metal at various points near the break by careful 
examination. 

Scleroscope tests indicate a similar uniformity in the met^. The 
average hardness was 35.4, as indicated by the Shore instrument. 

The structure suggests that the metal had been oil hardened bsiA, 
subsequently anneeded, but it would be impossible to make a positive 
statement to this effect. The dark spots are not slag as might be 
thought, but are the remains of scratches which are brought out by 
the mgh magnification. 

REPORT OF THE RESULTS OF AN EXAMINATION OF A SAMPLE TAKEN 
FROM A BROKEN EQUALIZING PIPE FROM Ig-INCH MORTAR CAR- 
RIAGE, MODEL OF 1896 MI, NO. 164. 

The polished section showed almost entire freedom from slag. 
The etcned specimen showed indications of low carbon and normal 
structure, with the single exception that there were evidences of cold 
work. Tlie ferrite granules were elongated in the direction of the 
rolling. Such cold work would make the metal more brittle and 
hard than would ordinarily be found in an annealed pipe. 

CHEMICAL ANALYSIS. 

Carbon 0. 20 

Manganese 1 49 

Silicon 005 

Sulphur 019 

Phosphorus 010 

PHYSICAL TEST. 

[Mean of two tests.] 

Elastic limit, 64,800 lb. per sq. in. 
Tensile strength, 74,200 lb. per sq. in. 
Elongation in 6 in., 9.15 per cent. 
Contraction of area, 51.9 per cent. 
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BROKBN &qjJAi:.IZING PIPE FROM 12 IN. M. C, MOD. ISSeMl, 
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RESULTS OF AN EXAMINATION OF SPECIMENS CUT FROM THE COL- 
LAR AND NEAR THE COLLAR OF THE ELEVATING SCREW No. 1, FOR 
14-INCH DISAPPEARING CARRIAGE, L, F., MODEL 1907. 

The two specimens show sunilar characteristics and both ^ive 
evidence of having been improperly heat treated. The metal nas 
undoubtedly been neated to a very high temperature and has been 
allowed to cool slowly. This is indicated by the crystallization which 
has taken place within each grain, by the unusual size of the grain 
itself, and by the presence of well-laminated perlite. The photo- 
graphs show clearly the unusual grain size, and the crystallization of 
the grain. There is no evidence in either specimen of the metal hav- 
ing received any forging. 

The failure of this metal was due to the improper heat treatment 
which it received. 

REPORT OF THE RESULTS OF THE MICROSCOPICAL EXAMINATION 

OF ELEVATING SCREWS NOS. 3, 4, AND 5. 

1. Examination of screw No. 3 shows an unusually coarse struc- 
ture, indicating that the metal has been heated to a hirfi tempera- 
ture and has cooled slowly from this temperature. There is no 
evidence of the metal having been forged. The photographs sub- 
mitted herewith show the coarsely granular structure. 

2. Screw No. 5 also shows a granular stnicture, but the granules 
are not so large as in No. 3. In this screw there is evidence of the metal 
having been forged. The structure, however, is not so fine as might 
be desired. A comparison of photographs of No. 5 and No. 3 shows 
the differences in structure. 

3. Screw No. 4 shows a fairly fine-grained structure, and shows 
evidence of better heat treatment than either of the other two 
screws. It also bears evidence of forging down to near the critical 
temperature. 

REPORT OF THE MICROSCOPICAL EXAMINATION OF STEEL SPECI- 
MEN MARKED ''6684^330 A.'* 

On etching the polished cross section of the bar there was devel- 
oped a distinctly crystalline macrostructure, which was distributed 
over the field. There was also made evident a pronounced central 
area nearly square in section, which was slightly more crystalline 
than the outer area. This can be accounted for by assummg that 
the central area was allowed to cool more slowly than the exterior 
and that the exterior received more work than the interior. The 
square shape of the inner area would indicate that the bar was 
originally rectangular in cross section and that it had been forged 
into the circular cross section. 

The photograph shows the characteristic microstructure. Such 
well-developed laminated perlite is an excellent indication that the 
metal had been heated to a very high temperature and allowed to 
cool extremely slowly. 

Elastic limit, 39,400 lb. per square inch. 

Tensile strength, 77,900 lb. per square inch. 

Elongation in 8 in., 1.75 per cent. 

Contraction of area, broke in threaded section. 
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Test 14679. 

TENSILE TESTS OF COVERING RUBBER FOR WATER TOWN ARSENAL, 

MASS. 

Length of specimen, 10 in. 

Elongations taken on gauge length of 2 in. 



Width. 


Thick- 
ness. 


SectloDal 
area. 


Tensile streni^. 


Elongation in 2 
inches. 


Marks. 


Load. 


Stress per 

square 

Inch. 


Inches. 


Percent 


In. 
0.95 
.90 


In. 
a45 
.45 


8q. in. 

0.4275 

.406 


U. 
273 
300 


638 
740 


3 

2.65 


150 
132.5 


Roll 1. 
Roll 2. 



Test 14689. 

TENSILE TEST OF RUBBER FOR WATERTOWN ARSENAL,, MASS. 



Marks. 


Width. 


Thick- 
ness. 


Sectional 
area. 


Tensile strength. 


Load. 


Stress per 

square 

inch. 


Red foundation rubber 


In. 
0.83 
.92 


In. 
0.45 


Sq. in. 

n. 274 


Lb. 
310 
520 


Lb. 

830 
1,160 


Covering rubber 


.49 .450 




Marks. 


Elongation in 2 
inches. 


Remarks. 


Inches. 


Percent. 


Red foundation rubber, CTA, 3189-19485, 

F202B,May29,1911. 
Covering rubber, CTA, 3189-19485, F 202G, 

May 29, 1911. 


6.7 
1.0 


335 
50 


Fracture in center of gauge 

length. 
Fracture I in. inside gauge 

mark. 
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Test 14707. 

TENSILE TESTS OF RUBBER FOR WATERTOWN ARSENAL, MASS. 



Marks. 


Width. 


Thick- 

n€8S. 


Sec- 
tional 
area. 


Tensile 


Elongation in 

2tDObBS. 


Remarks. 


Load. 


Stress 

per 

square 

inch. 


TnohAff- 


Per 

cent. 




Red foundation 
rubber. 

Coyering rub- 
ber. 


In. 

ago 

1.06 


In. 
a44 

.50 


89. in. 
0.396 

.53 


Lb. 
267 

520 


Lb. 

674 

981 


4.75 
1.60 


237.5 

sao 


Fractured near center of 

specimens. 
Fractured near first 

mark on specimens. 



Test 14731. 

TENSILE TEST OF COVERING RUBBER FOR WATERTOWN ARSENAL. 



Harks. 


Width. 


Thick- 
ness. 


Sectional 
area. 


Tensile strength. 


Elongation in 
2 inches. 




Load. 


Stress 

per 

square 

inch. 


Inches. 


Per 

cent. 


1 covering, rub- 
ber. 

A covering, rub- 
ber. 


In. 
a92 

.90 


In. 

as 

.63 


8q. in. 
a46 

.567 


Lb. 
255 

295 


Lb. 
554 

520 


a85 
LOO 


42.5 

5ao 


Fractured on 
gauge mark. 
Do. 



Test 14898. 

TENSILE TESTS OF COVERING RUBBER FOR WATERTOWN ARSENAL 

MASS. 

Length of samples, 10.25 inches. Elongations taken on gauged 
length of 2 inches. 



Marks. 


Width. 


Thick- 
ness. 


Sectional 
area. 


Tensile strength 

required, 600 

pounds. 


• 

Required elonga- 


Elongation in 
2 inches. 


Load. 


Stress 

per 

square 

inch. 


Tnff'h''ft. 


Per 
cent. 


Covering rubben 
^inch 

i-hwih 


In. 
a99 

.99 


In. 
a54 

.54 


Sq.in. 
0.534 

.534 


Lb. 
461 

430 


863 
806 


Not less than 76 
per cent nor more 
than 150 per cent. 


4.50 
4.40 


225 
220 





61783*^—13 15 
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BUBBEB. 

Test 14928. 



TENSILE TEST OF COVERING RUBBER FOR WATERTOWN ARSENAL, 

MASS, 

Rubber received on P. O. 1819. 

Length of sample, 10 inches. Elongations taken on gauged length 
of 2 inches. 



Kind. 


DtaneDstoni. 


Sectfonal 
ana. 


Tensile strengfh. 


EtoBgatiott in 2 
inches. 


Width. 


Thick- 
nesi. 


Load. 


stress 

per 

square 

inch. 


Inches. 


Percent. 


Covering, ynOi 


In, 
1.06 


In, 
0.56 


8§.in, 
QLfM 


Lb. 
597 


Xft. 
1,005 


4.40 
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Required: Tensile strength of not less than 600 pounds per square 
inch. Elongation in 2 inches of not less than 75 nor more than 150 
per cent. 



Test 14963. 

TENSILE TEST OF COVERING RUBBER FOR WATERTOWN ARSENAL, 

MASS. 

Length of sample over all, 12 in. Elongation taken on gauged 
length of 2 in. 



Marks. 


Width. 


Thick- 
ness. 


SectioDal 
area. 


Tensile 
load. 


strength, 

stress per 

square 

inch. 


Elongation in 
2 inches. 


floVAfinf? 1 


In, 
1.09 


In. 

0.57 


8q, in, 
0.621 


Lb, 

728 


1,172 


In, 

1.35 


Perct. 
67.5 





Required: Tensile strength of not less than 600 lb. per sq. in. 
Elongation of not less than 75 nor more than 150 per cent. 



GDN CASTING. 



HYDROSTATIC TEST OF OUN CASTING. 

The specimen for this test was similar to the one shown on p. 81, 
(^ Tests of Metals, etc., 1903." Its dimensions were as follows: 
J The circumference of the test cylinder was divided into eight equal 
portions by reference marks, A, B, C, and D, each 45^ from the 
previous one in alphabetical order. 





MarkB. 


Average. 


A. 


B. 


C. 


D. 


Diameter at top of cylinder (interior) in. . 

Diameter at bottom of cylinder (interior) .in. . 

Diameter at top of cylinder (exterior) in. . 

Diameter at boitom of cylinder (exterior).in. . 
Length of cylinder in.. 


28.009 
28.011 
29.012 
29.010 
9.751 


27.990 
27.899 
28.995 
28.995 
9.751 


27.990 
27.896 
28.996 
28.992 
9.752 


27.994 
27.996 
29.002 
29.000 
9.751 


127.973 

1 29.000 
9.751 



The maximum fiber stress in the specimen was computed by the 
following formula: 

p 3(R,»-R% 
^■"4Ri'+2R»^ 

in which P = pressure in the bore in lb. per sq. in. 

9 = elastic limit of the material in tension in lb. per sq. in., 
or, in this case, the stress in the material caused by 
the pressure P. 
Ri = outside radius. 
R== inside radius. 
The elastic limit of the specimens AA14, etc., taken from this 
ring are 47,500; 47,000; 44,000; 45,000; average 45,750-lb. per 
sq. in. 
Substituting the values for R^ and R in the above formula 

P = .035578 

iTrom this the pressures corresponding to the desired stresses in the 
specimen were computed. 

The arrangement of the apparatus for these tests was similar to 
that used in previous tests. (See Tests of Metals for the year 1902, 
p. 105, and for the year 1903, p. 79, for similar tests upon streaked 
and unstreaked gun hoops.) The latter of these served as a model 
for this test, Bs the specimen did not have flanges, as in^ the first 
test of streaked hoops. For the purpose of this test the cylinder was 
divided into 60° sections numbered from I to VI. 

Measurements of the diameter were taken by an electric contact 
micrometer carried by a large wood frame shown in the photograph I. 
The conical point on the side of the specimen away from the building 
was held in a center punch mark in the specimen by elastic bands. 
The wood frame was suspended to swing freely. The micrometer 
point on the side next to the building was swung through a short 
arc horizontally and indicated contact with specimen by closing the 
circuit of an electric buzzer. 

The conical point was placed in the center vertically and hori- 
zontally of Section III of the specimen. The micrometer touched 
the center of Section VI. 
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Internal 

pressure 

per square 

incn. 



Fiber 

stress in 

specimen 

per square 

incn. 



Lb. Lb. 



534 15,000 

712 20,000 

889 25,000 

1,067 30,000 

1,245 35,000 

534 15,000 

1,281 36,000 

1,316 37,000 

1,352 38,000 

1,388 39,000 

1,423 40,000 

534 15,000 
1,459 I 41,000 

[Load held for 

1,494 42,000 

534 15,000 

1,530 43,000 

534 15,000 

1,565 44,000 

534 15,000 

1,601 45,000 

534 15,000 

1,637 46,000 

534 15,000 

1,708 48,000 

534 15,000 

1,760 49,470 



Micrometer. 



Reading. 



In. In. 

1.0000 

1.0000 

.9900 .0010 

.9986 .0014 

.9968 .0032 

.9947 .0053 

1.0050 —.0050 

.9945 .0055 

.9943 .0057 

.9940 .0060 

. 9933 . 0067 

.9925 .0075 

1.0060 —.0060 

.9855 .0145 
10 to 15 minutes 

.9356 .0644 

.9450 .0550 

. 7950 . 2050 

.7480 .2520 

.6650 .3350 

.6880 .3120 

.4600 .5400 

.4750 .5250 

.3970 .6030 

. 4300 . 5700 

.2930 .7070 

.3290 .6710 



Increase in 
diameter. 



Elongation 

of material 

per inch. 



In. 



.0000345 
.0000483 
.000110 
.0001825 
—.000172 
.000190 

.000197 
.000207 
.000232 
.000259 
—.000207 
.000500 



Steel tape. 



Circum- 
ference. 



Ft. in. 
7 7A 



7 7J 



while photographs were taken. 



00222 
.00190 
.00707 
.00870 
.0115 
.0108 
.0187 
.0181 
.0208 
.0197 
.0244 
.0231 



7 7| 

7 "m" 



7 8J 



7 9 



7 9^ 
'7"9i" 



Elongation 

of material 

per inch. 



Inch. 



.00069 



Remarks. 



00212 



.0086 



.01165 



.0199 



.0205 



.0241 



Elastic 
limit.* 

(«) 
(») 



1 Leak A started in Sec. VI of specimen in lower right-hand comer as shown in photograph No. 2. At 
first, liquid escaped slowly and ran down specimen. 

> Leak B started near the middle of Sec. Ill as shown in photograph No. 3. The li^ht streak Just below 
the conical caliper point is the liquid escaping in a very fine spray. At first this leak was almost invisi- 
ble unless something held in the path of tne stream made the liquid visible. 

s Leak A increased so as to give fine spray instead of running down side of specimey. Leak C started 
near Leak B. Very fine spray. 

<Leak B increased throwing liquid about 3 feet from specimen. Rupture did not take place through 
any of the blowholes which had previously leaked. It occurred on a line between the micrometer and Leak 
A in Sec. VI. The blowhole where leak A occurred can be seen just to the right of the fracture in photo- 
graph 4. 

* Ultimate strength. 

After removal from the testing fixture the edges of the fracture 
were f inch apart. 

Testing with a straight edge showed that the center of the specimen 
bulged so as to give a crown of 0.05 in. This was due to the fric- 
tional restraint imposed on the edge of the specimen by the testing 
fixture. The elongation of the material given in the fifth column or 
the data table is computed by multiplying the increase in diameter 
bjr t: to obtain the increase in circumference and dividing by the 
original circumference, 91.187 in. These are then plotted in the 
usual stress diagram, which shows the behavior of the material very 
clearly. The fact that the elongations were not as large as in the 
usual tension test with the negative reading for the set leads to the 
conclusion that the specimen was not perfectly cylindrical and that 
the reading was taken on what was originally a long diameter. Under 
the internal pressure this gradually snortened, and so gave negative 
set readings. The very close agreement of the micrometer set 
readings and the tape reading for stresses above 4,000 lb. shows that 
at that time the specimen had reached a truly cylindrical form. The 
set readings for 43,000 lb. were greater than for the load, because of 
the stretching of the material auer the load reading was taken, and 
before the pressure could be decreased. 
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STRESS -LB. PER SQ. IN. 
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9STEELTAPE »» ,» »» 
NORMAL TENSILE CURVE FOB 
SIMILAR MATERIAL. 



.001 .002 

TEST NO. 14677. 



.003 .004 .005 .006 .007 .006 .009 .010 

ELONQATION-IN. PER IN. 

HYDROSTATIC TEST. ^ GUN CASTINGS. 



GUN CASTING. 
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STRESS -LB. PER SQ. IN 




.001 .002 

TEST NO. 14649. 



.003 



.004 



.005 



.006 



.007 



.008 .009 .010 

ELONGATION - IN. PER IN. 



TENSILE TESTS OF SPECIMENS FROM 
GUN CASTINGS. 



BLUE AND BROWN PRINT PAPER. 




TEf/SILE TESTS OF PHOTOGRAPHIC BROWN PRINT PAPER FOR THE 
CHIEF OF ORDNANCE, UNITED STATES ARMY, WASHINGTON, D. C. 
FOR THE ANNUAL SUPPLIES. 

Strips 1 inch wide were cut from the paper in the rolled direction 
or lon^^tudinolty. Length of samples over all, about 7 inches. 
Length between clamps, 3 inches. 



B 

C 

D 

B 

T 

FI 

H 

I 




..do 

;l 

..do 

".do 
..do 
.do 
.do 

1 
1 
1 

..do 

:l 

..do 

:l 
;l 
1 

..do 


::; 







i 

003 
003 

z 

00! 

i 

003 

1 

1 
1 

oca 

1 

003 
003 
003 
003 

ilS 

003 
003 




Sw7 

0030 

s 

0^ 

ooza 
ooss 
<xe3 

r 

E 

0090 

S 

0CB8 

i 




oon 

0017 

s 

0030 
0030 

oa2E 

s 

oces 

0033 
0033 

0033 
0031 

0031 
0031 

0030 

0030 
0030 
D030 

i 

0017 
0047 

0027 
0027 
0027 


2S 3 
23 12 
X 2 
22 1 

1! i. 

22 2 

20 B.S 
23 

lis 
i ", 

ib 10. s 

28 2 

2s i 

21 T 

20 4 

2S S 

2B b' 

23 1 
23 1 

21 10 




000 

000 
000 
000 

000 

000 
000 

z 

000 

z 

000 

GOO 
000 

ooo 

000 

000 

000 

000 

s 

00 
00 
00 
00 
00 
00 
00 
00 

i! 

00 
00 
00 
00 
000 





I Does not oomptywIIlitbtqwiiaoMkni. 



8FEOIFIOATION8. 



The brown print paper shall be about 0.003 of an inch thick, and 
possess a tensile strength of not less than 7,000 lb. per eg. in. of sec- 
ti(m, the sample to be 1 in. wide by 3 in. long, full length, and to be 
cut longitudinally out of the paper, the paper to be dry when tested. 



BLUE AND BBOWN PRINT PAPBR. 
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Test 14941. 

TENSILE TESTS OF BLUE-PRINT PAPER MADE FOR THE ORDNANCE 

OFFICE, UNITED STATES ARMY. 



Marks. 



Average. 



B. 



Average. 



Averac^. 



Average. 



E. 



Average. 



Average. 



PI. 



Average. 



F2. 



Average. 



O. 



Average. 



Average. 



Dimensions. 



Width. 



In. 
1 
1 
1 
1 



In. 

10.0042 

.0042 

.0042 

.0042 



1 
1 
1 
1 



1 
1 
1 
1 



1 
1 
1 
1 



1 
1 
1 
1 



1 
1 
1 
1 



1 
1 
1 
1 



1 
1 
1 
1 



1 
1 
1 
1 



1 
1 
1 
1 



Re- 
quired 
tUck- 

ness. 



In. 

^.0054 

.0054 

.0054 

.0054 



.0042 
.0042 
.0042 
.0042 



.0042 
.0042 
.0042 
.0042 



.0042 
.0042 
.0042 
.0042 



.0042 
.0042 
.0042 
.0042 



.0042 
.0042 
.0042 
.00^ 



.0042 
.0042 
.0042 
.0042 



.0042 
.0042 
.0942 
.0042 



.0042 
.0042 
.0043 
.0042 



.0042 
.0043 
.0043 
.0043 



Thick- 
ness 
ob- 
tained. 



.0045 
.0045 
.0045 
.0045 



.0045 
.0045 
.0045 
.0045 



.0040 
.0040 
.0040 
.0040 



.0045 
.0045 
.0045 
.0045 



,0048 
.0048 
.0048 
.0048 



.0045 
.0045 
.0045 
.0045 



.0048 
.0048 
.0048 
.0048 



.0050 
.0060 
.0050 
.0060 



.0040 
.0040 
.0040 
.0040 



Sec- 
tional 
area. 



Sq. in. 
0.0054 
.0054 
.0054 
.0054 



.0045 
.0045 
.0045 
.0045 



.0045 
.0045 
.0045 
.0045 



.0040 
.0040 
,0040 
,0040 



.0045 
.0045 
.0045 
.0045 



.0048 
.0048 
.0048 
.0048 



.0045 
.0045 
.0045 
.0045 



.0048 
.0048 
.0048 
.0048 



.0050 
.0050 
.0060 
.0060 



.0040 
.0040 
.0040 
.0040 



Loftd. 



Lb. oz. 
22 1.5 
26 2.5 
25 7.5 
24 12.0 



28 1.5 

25 11.5 

28 15.0 

29 8.0 



22 8.0 
21 7.5 
21 6.0 

23 14.0 



28 4.0 

23 14.5 

28 2.0 

26 4.0 



27 8.5 

26 15.5 

21 12.0 

22 5.5 



26 6.5 

25 6.0 

26 10.5 

27 11.5 



26 10.5 

23 0.5 

20 11,0 

21 14.5 



23 10.5 

26 3.6 

22 5.5 

22 11.0 



34 11.0 

25 8.5 

31 7.6 

23 16.6 



26 0.6 

25 15.5 

22 14.0 

25 a 



Required 

stress per 

square 

inch. 



Lb. 
5,000 
5,000 
5,000 
5,000 



5,000 
5,000 
5,000 
5,000 



5,000 
5,000 
5,000 
5,000 



5,000 
5,000 
6,000 
5,000 



5,000 
5,000 
5,000 
5,000 



5,000 
5,000 
5,000 
5,000 



5,000 
5,000 
5,000 
5,000 



5,000 
5,000 
5,000 
5,000 



5,000 
5,000 
5,000 
5,000 



5,000 
5,000 
5,000 
5,000 



Stress ob- 
tained per 

square 

inch. 



Lb. 

4,060 

4,650 

4,710 

4,580 



14,505 



6,230 
5,710 
6,430 
6,550 



6,228 



5,000 
4,760 
4,740 
5,300 



M,950 



7,060 
5,760 
7,020 
6,550 



6,505 



6,110 
5,090 
4,830 
4,960 



5,473 



5,490 
5,280 
6,650 
5,770 



5,523 



5,700 
5,180 
4,580 
4,860 



5,060 



4,020 
5,460 
4,650 
4,720 



4,938 



4,930 
5,100 
4,290 
4,790 



4,778 



6,640 
6»480 
6,710 
6,340 



6,368 



1 Does not oomply with the spedfloatioDs. 
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BLUE AND BBOWK PBINT PAPEB. 



Tensile tuU of bhie-print paper madtjor the Ordnance Office, United States Armtf — Con. 



* 

MukB. 


£^twmy%|pifli[Mi _ 


8ec- 
tianad* 
area. 


Load. 


Required 

stress per 

square 

inch. 


Stress ob- 
tained per 

square 

inch. 


width. 


Re- 
quired 
{hick. 

iiess. 


Thii^. 

neas 

ob- 
tained. 


HI 


In. 

1 
1 
1 
1 


In. 

0.0042 

.0042 

.0042 

.0042 


In. 

0.0048 

.0048 

.0048 

.0048 


Se.in. 
0.0048 
.0048 
.0048 
.0048 


Lb. oz. 

20 6.0 

21 1.0 

19 0.5 

20 6.0 


U. 

6,000 

6,000 

6,000 

6,000 


Lb. 

4,230 

4,380 

3,900 

4,240 


Average 


4,203 


I 


1 
1 

1 
1 


.0042 
.0042 
.0042 
.0042 


.0046 
.0046 
.0046 
.0046 


.0046 
.0046 
.0046 
.0046 


10 4.5 
20 8.0 

19 14.0 

20 8.5 


6,000 
6,000 
6,000 
5,000 


4,190 
4,460 
4,310 
4,462 


Avenge 


H353 


11 


1 
1 
1 

1 


.0042 
.0042 
.0042 
.0042 


.0046 
.0046 
.0046 
.0046 


.0046 
.0040 
.0046 
.0046 


10 11.0 
18 11.0 
10 11.6 
21 7.6 


5,000 
6,000 
5,000 
6,000 


4,270 
4,000 
4,280 
4,660 


ATQffip 


1 4,318 

















Does not comply with the specifications. 



SPECIFICATIONS. 



Paper to be about 0.0042 in. thick, 1 in. wide, and 3 in. long. Cut 
longitudinally from roll. Tensile strength of at least 5,000 lb. per 
sq. in. Paper dry when tested: 

Test 14960. 



TENSILE TESTS OF BLUE AND BROWN PRINT PAPER FOR WATER- 
TOWN ARSENAL, MASS. 



Mark. 



Average, 



B. 



Average. 



A-1. 



Average. 



B-1. 



A wage. 



Width. 



In, 



1 
1 
1 
1 



1 
1 
1 
1 



1 
1 
1 
1 



1 
1 
1 
1 



Thick- 
nesB. 



In. 
0.0040 
.0049 
.0049 
.0040 



.0045 
.0045 
.0045 
.0045 



.0081 
.0031 
.0031 
.0031 



.0030 
.0030 
.0030 
.0090 



Sectional 
area. 



8q. in. 

0.0040 
.0040 
.0040 
.0049 



.0045 
.0045 
.0045 
.0045 



.0031 
.0031 
.0081 
.0031 



.0030 
.0030 
.0030 
.0030 



Load. 



Lbs. oz. 
22 12| 
20 3 

24 4} 

25 7 



25 7i 

26 5 
26 9} 
26 4 



26 2 

28 9 

25 7 

25 9 



19 84 

19 15i 

20 » 
20 12; 



Stress 

per square 

inch. 



Lb. 

4,640 

4,130 

4,960 

5,190 



4,728 



5,650 
5,850 
5,680 
5,610 



5,608 



8,420 
9,210 
8,200 
8,240 



8,518 



6,500 
6,650 
6,860 
6,920 

6,733. 



Kind. 



Blue print. 
Do. 
Do. 
Do. 



Do. 
Do. 
Do. 
Do. 



Brown print. 
Do. 
Do. 
Do. 



Do. 
Do. 
Do. 
Do. 



i 



ANCHOR BOLTS. 
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Test 14773. 

TENSILE AND BENDING TESTS OF SPECIMENS FROM FOUR AN- 
CHOR BOLTS FOR MORTAR CARRIAGES FOR CORPS OF ENGINEERS, 
UNITED STATES ARMY, WILMINGTON, N C. 

(Inch section in whldi fraotore ooeorred is maiked thus, *.] 

TENSILE TEST. 













Sectional 
area. 


Elastic limit. 


Tensile strength. 


Marks. 


Diameter. 


Load. 


Stress per 
square inch. 


Load. 


Strrasper 
square inch. 


X7942A 
X7942B 
X7942C 
X7942D 


In, 
1.129 
1.129 
1.129 
1.129 


8f. in. 

1 
1 

1 


Lb. 

41,100 

38,900 

40,000 

41,500 


Lb. 

41,100 

38,900 

40,000 

41,500 


65,600 
60,200 
62,200 
62,800 


Lb. 

65,600 

60,200 

62,200 

62,800 


Marks. 


Elongation 
in 8 inches. 


Elongations in incdi sections. 


Diam- 
eter 
at 
frac- 
ture. 


Con- 
trac- 
tion 
of 
area. 


Appearance of 
fracture. 


Inches. 


Per 

cent. 


X7942A 
X7942B 
X7942C 

X7942D 


2.54 
2.56 
2.56 

2.53 


31.8 
32.0 
32.0 

31.6 


In. 

a 22, a 27, a 29, 0. 65,* a 36, 0. 25, a 26. 0. 24 
.21 .24 .23 .29 .75* .34 .27 .23 
.23 .24 .28 .61* .46 .27 .25 .22 

.21 .26 .27 .64* .45 .25 .24 .21 


In. 

0.77 
.71 
.74 

.70 


P.rt. 
53.4 
6a4 
57.0 

6L5 


Fine silky. 

Da 
Fine silky; 
cup shaped. 



BENDING TEST. 

Tensile test specimen taken from each bolt, and the remainder of 
each bolt used for bending tests. 

Specimens A, B, C, and D bent cold through 180°, and closed 
down on themselves without fracture on outside of bent portion. 

When the pressure was released, cracks were developed at the 
inside of bend on all four specimens. 
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MISCELLANEOUS TESTS OF STEEL CASTINGS. 



Test 14953. 

COLD'BENDINQ TESTS OF STEEL CASTimS. 

A specimen 1 in. by one-half in. shall bend cold around a diameter 
1 in. without fracture on outside of bent portion, through an angle 
of 120° for ''soft" castings, of 90® for "medium" castings. 

Marks: 4-13-12. 

Bent through 52® around a diameter of 2.10 in. Developed a frac- 
ture at outside of bent portion. 

Marks: 4-19-12. 

Bent through 90® around a diameter of 1.86 in. Fractured the 
specimen at bend. 

Test 14953. 

TENSILE TESTS OF FOUR SAMPLES OF STEEL CASTINGS. 



[Inch section in which firacture occurred is marked thus *.) 



Marks. 



4-13-12. 
4-13-12* 
4-19-12. 
4-19-12* 



Diameter. 



In. 
0.500 

.600 
.500 



Sectional 



8q, in, 

0.106 

.195 

.196 

.196 



Elastic limit. 



Load. 



Lb. 

6,300 
6,300 
6,200 
6,300 



Stress per 

square 

inch. 



Lb. 
32,100 
32,300 
31,600 
32,100 



Tensile strength. 



Load. 



Lb. 
11,600 
11,600 
12,400 
12,500 



Stress per 

square 

inch. 



U. 

50,100 
59,400 
63,200 
63,700 



Ekiosationin 
2 inches. 



Inch. 



0.21 
.21 
.19 
.23 



Per 
cent. 



10.5 

10.5 

9.5 

11.5 



4-13-12. 
^13-12* 
4-19-12. 
4-19-12* 



Elongation in 
inch sections. 



In. 

0.14* 

.13* 

.08 

.10* 



In. 
0.07 
.06 
.11* 
.13* 



Diame- 


Contrao- 


ter at 


tionof 


fracture. 


area. 


In. 


Pereeni. 


0.46 


15.3 


.46 


14.8 


.47 


11.7 


.47 


11.7 



Appearance 
fracture. 



ceof 



Amorphous. 

do 

do 

do 



Hardness. 


Shore. 


BrinelL 


19.5 


131 


19.5 


131 


20.0 


m 


20.0 


143 



Tested castings shall be of three classes, ''hard/' ''medium/' and 
"soft/' 
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MISCELLANEOUS TESTS OF STEEL CASTINGS. 
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The minimum physical qualities required in each class shall be as 
follows: 



Tensile strength, pounds per sq. in 

Yield point, pdunds per sq . in 

Elongation, per cent, in 2 in 

Contraction of area, per cent 



Hard cast- 
ings. 



85,000 

38,250 

15.0 

20.0 



Medium 
castings. 



70,000 

31,500 

18.0 

25.0 



Soft cast- 
ings. 



60,000 

27,000 

22.0 

30.0 



The elastic limit given in these tests is the jdeld point of the material. 

REPORT OF STEEL ANAL YSIS. 

[Sted from casting.] 



Sample. 


C. 


Mn. 


Si. 


s. 


P. 


Marks. 
Tension 4-13-12 


0.24 
.24 
.26 
.26 
.24 
.27 


0.62 
.60 
.65 
.62 
.63 
.55 


0.265 
.260 
.197 
.200 
.262 
.203 


0.059 
.060 
.058 
.060 
.060 
.069 


0.045 
.042 
.043 
.045 
.045 
.046 


Tet^fflon 4-13-1^. 


Tension 4-19-12 


Tension 4-19-12 


Bending 4-13-12 


Bending 4-19-12 





61783°— 13 16 



PRIVATE TESTS. 
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PRIVATE TESTS MADE DURING THE FISCAL YEAR ENDED 

JUNE SO, 1912. 



Date. 



mi. 

July 21 

Aug. 16 

A 16 

26 

29 

Sept. 2 

2 
2 

5 
6 
6 
6 

7 
7 
11 
14 
15 
18 
18 
18 
20 
28 



Oct. 



Nov. 



Dec. 



80 
2 

4 

4 

6 



13 

10 

10 

20' 

20 

21 

21 

23 

23 

23 

24 

24 

6 

4 

7 

7 

7 

8 

15 

18 

21 

21 

6 

6 

6 

7 

7 

8 







12 

12 

26 

20 



Material. 



Steel 

Semisteel 

Cord 

Concrete cubes 

Steel 

Concrete building 
blocks. 

. . . . .do 

SwiyeL 



.... .do 

Bnaker links 

Manila rope 

Rubber belting 

Concrete cubes 

ft ^ynmnfl 

Concrete cubes 

do 

Breaker links 

Steel 

Concrete cubes 

Colunms 

Concrete building 

blocks. 

do 

Concrete cubes 

Concrete building 

blocks. 

Cast iron 

Steel wire 

Shackles and swivels. . 

Concrete cubes 

Manila rope 

■CoBcfete cubes 

Steel 

^Concrete cubes 

Shackles 

Chimney brick 

Clav building blocks . . . 

Sash chain 

Steel 

....do 

Limestone cubes 

Bronze coupling 

Steel 

....do 

Concrete cubes 

Concrete building 

blocks. 

....do 

Mortar cubes 

Concrete cubes 

Mortar cubes 

Concrete cubes 

do 

Column 

Concrete cubes 

Cast stone column 

Concrete cubes 

Rope 

TUes 

Rubber belting 

Steel 

Concrete cubes 

Draft gears 

— .do 

Swivel and shackle 

Steel 



Name. 



The Wyman & Gordon Co. . 
The Pickering Governor Co . . 
Tucker & Caner Rope Co. .. 

Henrv W. Hayes 

Coe Brass Manufacturing Co 
E.Schier 



James M. Roaohe 

Weatherly Foundiy & Machine 
Co. 

do 

Plymouth Cordage Co 

do 

Revere Rubber Co 

City dvil engineer 

Louis Miller Co. (Inc.) 

H.F.Tucker 

Boston Elevated R. R. Co 

H. F. Tucker 

Plymouth Cordage Co 

Lenox Motor Car Co 

H. F. Tucker 

Joseph Miller Column Co 

Smith Bros. Concrete Co 



J. 3. BeHahca 

H. F. Tucker 

Joseph Ryan & Sons. 



Richmond Iron Works 

Stanley Motor Carriage Co 

Fletcher & Crowell 

H. F. Tucker 

Boston Elevated R. R. Co 

do 

Indianapolis Drop Forging Co. 

Boston Elevated R. R. Co 

Fletcher & Crowell 

M. W. Kellogg Co 

£. B. Reed.... ................ 

Bridgeport Chain Co 

The Marlin Firearms Co 

The Pennsylvania Ry. Co 

The Victoria Limestone Co 

Coffin Valve Co 

Lorraine Manufocturing Co. . . . 

General Electric Co 

H. F.Tucker 

SchultsIceCo 



Alexander M. Bellony 

H. F. Tucker 

Boston Elevated R. R. Co 

H. F. Tucker 

do 

Simpson Bros. (Corp.) 

United States Ck)lumn Co 

H . F . Tucker 

Hoyt E. Fuller 

H.F. Tucker 

A. C. Lawrence Leather Co 

The Ohio Clay Co 

Revere Rubber CJo 

J.W. MitcheU 

H. F.Tucker 

Standard Coupler Co 

do 

Weatheriy Foundry & Machine 

Co. 
Edward A. Tucker (Inc.) 



City and State. 



Worcester, Mass. 
Portland, Conn. 
New York, N. Y. 
Boston, Mass. 
Ansonia, Conn. 
BufhOo, N. Y. 

Arlington, Mass. 
Weatheriy, Pa. 

Do. 
North Plymouth, Man. 

Do. 
Chelsea, Mass. 
Dayton, Ohio. 
East Boston, Mass* 
Boston, Mass. 

Do. 

Do. 
North Plymouth, Mass. 
Jamaica Plain, Mass. 
Boston, Mass. 
Cambridgeport, Mass. 
Watertown, Mass. 

Buffalo, N. Y. 
Boston, Mass. 
Buffalo, N. Y. 

Richmond Furnace, Mass. 
Newton, Mass. 
Portland, Me. 
Boston, Mass. 

Do. 

Do. 
Indianapolis, Ind. 
Boston, Mass. 
Portland, Me. 
New York, N. Y. 
Buffalo, N. Y. 
Bridmport, Conn. 
New Haven, Conn. 
Altoona, Pa. 
Bowling Green, Ky. 
Boston, Mass. 
Pawtucket, R. I. 
Schenectady, N. Y. 
Boston, Mass. 
Buffalo, N. Y. 

Do. 
Boston, Mass. 

Do. 

Do. 

Do. 

Do. 
Cambridge, Mass. 
Boston, Mass. 
Natick, Mass. 
Boston, Mass. 

Do. 
Cleveland, Ohio. 
Chelsea, Mass. 
Boston, Mass. 

Do. 
New York, N. Y. 

Do. 
Weatheriy, Pa. 

Boston, Mass. 
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PBIVATE TESTS. 
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Private tests made during the fiscal year ended June SO, 1912 — Continued. 



Date. 



1912. 

Jan. 8 

8 



12 

16 

19 

23 

26 

30 

30 

Feb. 1 

2 

7 
14 
17 

21 
21 
23 

24 

Mar. 6 

7 

8 

8 

11 

15 

16 

20 

20 
23 
25 
25 
26 
27 

27 
30 
Apr. 1 
1 
3 
3 
6 

9 
11 
12 
16 
20 
23 

23 

30 

May 8 

10 
16 
18 
20 
23 
June 4 
10 

11 
12 
13 
14 
15 
15 
17 
19 
21 
26 
26 

26 
27 



Material. 



Steel 

Steel rollers 

Swivel 

Steel plate 

Rope 

Steel music wire 

Eyebars.'. 

Steel 

do 

Iron 

Eyebar 

Aluminum and bronze . 



Shackle 

Steel 

Concrete 

blocks. 
Steel links... 

Column 

Canyas belt.. 



building 



Steel 

Stone 

Monel metal 

do 

Steel 

Buffer springs 

Steel 

Concrete building 

blocks. 
Buoy swivel 



Bolt 

Riveted joints.. 
Rubber belting. 
Conveyer belt.. 

Sbackles 

Stone 



Concrete cubes. 

do 

do 

Manila rope 

Belting 

Steel 

Cast iron 



Steel balls 

Conveverbelt. 

Shackles 

Concrete cube. 
Manila rope... 
Swivel 



Concrete cube 

do 

Shelf supports 

Swivel 

Sash chain 

Swivels 

Brick 

Crucible steel casting. . 

Track bolts 

Concrete building 

block. 

Shelf supports 

Bricks 

Steel 

do 

Shackles 

Steel 

do 

Swivel 

Sash chain 

Sand-lime bricks 

Concrete building 

block. 

do 

Rubber belting 



Name. 



New York Air Brake Co 

American Steel <& Wire Co 

Fletcher & Crowell 

Stanley Motor Carriage Co 

Rinek Cordage Co 

National Piano Co 

Long Island R. R. Co 

Lenox Motor Car Co 

do 

Dr. Chas. F. McKenna 

Long Island R. R. Co 

Non Corrosive Metal Manufac- 
turing Co. 

Fletcher & Crowell 

J.W.Mitchell 

Ralph Silvestro 



The Thomas Laughlin Co 

Daniel Buckley 

Fire Fighters Feamaught Belt 
Co. 

Erie Forge Co 

Columbia Finance Co 

The Bayonne Casting Co 

do 

Bethlehem Steel Co 

Standard Coupler Co 

Pennsylvania K. R. Co 

Zoel A. Houie 



Weatherly Foundry & Machine 
Co. 

Dr. Chas. F. McKenna 

Board of Water Supply 

Revere Rubber Co 

do 

Fletcher & Crowell Go 

The Connecticut Crushed Stone 
Co. 

H. F. Tucker 

Boston Elevated R. R. Co 

do 

Plymouth Cordase Co 

Revere Rubber Co 

Crucible Steel Co 

Davis & Famum Manufactur- 
ing Co. 

Metz Co 

Revere Rubber Co 

Fletcher & Crowell Co 

Boston Elevated R. R. Co 

Rinek Cordage Co 

Weatherly Foundry & Machine 
Co. 

Boston Elevated R. R. Co 

H F Tucker 

The Snead & Co. iron Works.... 

Treadwell Engineering Co 

The Brideeport Chain Co 

Treadwell Engineering Co 

New EnglandBrick Co 

Connolly Steel Casting Co 

The Pennsylvania Steel Co 

H. 8. Hemingway 



The Snead & Co. Iron Works.... 

Bay State Brick & Stone Co 

The Pennsylvania Steel Co 

do 

Fletcher &. Crowell , 

Titusville Forge Co 

Builders Iron Foundry , 

Treadwell Engineering Co , 

The Bridgeport Chain Co 

Bay State Brick & Stone Co 

H. S. Hemingway 



Theo. Elaitanowski. 
Revere Rubber Co . 



i 



City and State. 



Watertown. N. Y. 
Worcester, Mass. 
Portland, Me. 
Newton, Mass. 
Easton, Pa. 
Boston, Mass. 
Jamaica, N. Y. 
Boston, Mass. 

Do. 
New York, N.Y. 
Jamaica, N. Y. 
Watertown, Mass. 

Portland. Me. 
Boston, Mass. 
Medford, Mass. 

Portland, Me. 
Dorchester, Mass. 
Boston, Mass. 

Erie, Pa. 
Spokane, Wash. 
Bayonne, N. J. 

Do. 
South Bethlehem, Pa. 
New York, N. Y. 
Altoona, Pa. 
Watertown, Mass. 

Weatherly, Pa. 

New York, N. Y. 

Do. 
Chelsea, Mass. 

Do. 
Portland, Me. 
Hartford, Conn. 

Boston, Mass. 

Do. f 

Do. 
North Plymouth, Mass. 
Chelsea, Mass. 
Pittsburgh. Pa. 
Waltham, Mass. 

Do. 
Chelsea, Mass. 
Portland, Me. 
Boston, Mass. 
Easton, Pa. 
Weatherly, Pa. 

Boston, Mass. 

Do. 
Jersey City, N. J. 
Easton, Pa. 
Bridgeport, Conn. 
Easton, Pa. 
Boston, Mass. 
Chelsea, Mass. 
Boston, Mass. 
SomerviUe, Mass. 

Jersey City, N. J. 
Springfield, Mass. 
Steelton, Pa. 

Do. 
Portland, Me. 
Titusville, Pa. 
Providence, R. I. 
Easton, Pa. 
Bridgeport, Conn. 
Springfield, Mass. 
SomerviUe, Mass. 

Buffalo, N. Y. 
Chelsea, Mass. 
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Analysis, chemical: Page* 

Cast steel from Watertown Atsenal foundry 125-141 

Equalizing pipe, 12-inch, M. C, model of 1896M1 220 

Anchor bolts, tensile and bending tests of specimens from mortar carriages . . 237 

Balls, steel, compressive tests of 177 

Bevel gear blank for 14-inch gun turret, hardness test of 177 

Blue and brown print paper, tensile tests of 233-236 

Bolts, anchor, tensile ana bending tests of specimens from 237 

Brass, tensile test of seamless tube of 176 

Bridles: 

Marline covered wire rope, tensile test of 208,212-218 

Manila rope, tensile test of 209-211 

Bronze from Watertown Arsenal foundry, tensile tests of 157-163 

Bu£fer springs, compressive tests of Ill, 115-116 

Cast iron from Watertown Arsenal foimdry, tensile tests of 165-168 

Cast steel from Watertown Arsenal foundry, tensile tests of 125-141 

Chain, proof stresses applied to: 

Crane, |-inch 174 

Steel, 1-inch 174 

Columns, steel-built I, compressive tests of 85-106 

Comparison of testing machmes, tensile tests of specimens for: 

Guilders iron foundry 194 

Bethlehem Steel Co 185 

Crucible Steel Co. of America 192 

Inspector of ordnance. United States Navy, South Bethlehem, Pa 186-191 

Springfield Armory 184 

Titusville Forge Co 193 

Cordage, tensile tests, manila rope for Watertown Arsenal 195-205 

CroB^eAd pawl springs, lO-inch, D. C, L. F., model of 1901, tensile tests of, . 117 

Coimter-recoil springs, 12-inch, M. C, model of 1896M1, compressive tests of. . 122-123 

Elevating screws, Nos. 1. 3, 4, and 5, metallographic examinations of 221 

Equalizing pipe, 12-incn, M. C, model of 1896M1, No. 164, metallographic 

examination of 220 

Extractor, steel, metallographic examination of : 220 

Foiged steejL tensile tests of: 

From Watertown Arsenal smith shop 143-152 

Experiments for student officers 153-154 

Friction test of 7-ply pneumatic hose 176 

Gun, hydrostatic test of casting from 227-231 

Gun and tool steel from Watertown Arsenal smith shop, tensile tests 169-170 

Hollow-deck stanchions, 5-inch, for New York Navy Yard, tensile test 182 

Hose, 7-ply, i-inch pneumatic, tube and friction tests of 176 

Insulator, strain, tensile test of 177 

Iron. (See Cast iron.) 

Manila rope, tensile tests of 195-205 

Metallograpnic examinations of: 

Collar of elevating screw No. 1,. 14-inch, D. C, L. F., model of 1907 221 

Elevating screws, Nos. 3, 4, and 5 221 

Equalizing pipe, 12-inch, M. C, model of 1896M1, No. 164 220 

Extractor, steel, 15-pounder gun, model of 1903 220 

Nut, fractured 220 

Steel specimen marked "6684— 330A" 221 

Paper, tensile tests of blue and brown print 233-236 

247 



248 INDEX. 

Page. 

Fbwl and rack of 14-inch. D. C, model of 1907, strength of teeth of 178-180 

Pipe, equalizing, 12-incn, M. C., model of 1896M1, metallographic exami- 
nation of 220 

Piston rods, proof stieases applied to: 

15-pounaer 172 

14-mch gun turret mounts, model of 1909 173 

12-inch, Ai. C, model of 1908 173 

12-inch, M. C, model of 1908, pilot R. 4 L 172 

Private tests 244-245 

Rack and pawl of 14-inch, D. C, model of 1907, strength of teeth of 178-180 

Rope: 

Manila, tensile tests of 195-205 

Steel wire, tensile tests of 205^207 

Rubber, tests for Watertown Arsenal 223-226 

Screws, elevating, metallo^phic examination of 221 

Square steel wire for windmg guns, tensile tests of 11-44 

Springs for ordnance work: 
Buffer— 

8-inch ammunition truck, compressive test of Ill 

12-inch, D. C. , model of 1896, compressive test of 115 

14-inch, D. C. , L. F., model of 1907, compressive test 116 

Counter recoil, 12-inch, M. C, model' of 1896M1, inner spring, com- 
pressive test 122-123 

Grosshead pawl, 10-inch, D. C, L. F., model 1901, tensile test 117 

Elevating slide, 6-inch, D. C. , model of 1905, compressive test 114 

Friction, for 15-pounder, B. C, model of 1903, compressive test 113 

Helical, compressive test of 108 

Latch, compressive test of 112 

Outer and mner, 6-inch, B.C., model of 1910, compressive test 118 

Pawl safety latch, 8-inch, D. C, model of 1896 109 

Pawl, received from Sandy Hook Proving Ground, for 14-inch, D. C, 

model of 1897 110 

4.72 dunmiy projectile, compressive test of 119 

6-inch dummy projectile, compressive test of 120 

10-inch dummy projectile, compressive test of 121 

Stanchions, 5-inch, hdlow-deck, for New York Navy Yard, tensile test 182 

Steel balls, compressive test of 177 

Steel-built I columns, compressive test of 85-106 

Steel castings for ordnance work, tensile tests of 125-141 

Steel castings, cold bending tests of 240 

Steel castings, open-hearth furnace, specimens, tensile tests of 140-141 

Steel extractor, 15-pounder, gun, model of 1903, metallographic examina- 
tion of 220 

Steel forgings for ordnance work, tensile tests of 148-152 

Steel forgings, experiments for student officers 15S-154 

Steel, gtm and t(X)l, from Watertown Arsenal smith shop, tensile tests 16^170 

Steel specimens taken from broken rail from tinck in yard of Watertown 

Arsenal, tensile tests of 178 

= Steel wire rope, tensile tests of 205-207 

Strain insulator, compressive test of 177 

Teeth in pawl and rack ol 14-inch, D. C, model of 1907, strength of 178-180 

Tool and gun steel from Watertown Aisenal smith shop, tensile tests 169-170 

Tube and friction tests of 7-ply, i-inch pneumatic hose 176 

Tube, seamless brass, tensile test of 176 

Wire, bridles, marline covered rope, tensile tests of 208 

* Wire, square steel, for winding gims, tensile tests of 11-44 
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